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This specification is approved for use by all Departments and 
Agencies of the Department of Defense. 

The requirements for acquiring the modules described herein shall 
consist of this specification and the latest issue of MIL-M-28787 

1.  SCOPE 

- 1.1 -Scope. "This "document establishes the requirements 
and test procedures for the acquisition of an electronic memory 
array, 128K dynamic random access module. 

1.2  Classification.  This specification covers two classes 
of modules.  Classes I and II as specified in MIL-STD-1389. 

Beneficial comments (recommendations, additions, deletions) 
and any pertinent data which may be of use in improving 
this document should be addressed to:  Commander, Naval Sea 
Systems Command, Code SEA-5523, Department of the Navy, 
Washington, D.C. 20362-5101, by using the self-addressed 
Standardization Document Improvement Proposal (DD Form 
1426) appearing at the end of this document or by letter. 
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2.  APPLICABLE DOCUMENTS 

2.1  Government documents. 

2 1.1  specification and standards.  The following 
specification and standards form a part of th^.?°^e^e

t°s^s 
extent specified herein.  Unless otherwise specified the issues 
of these documents are those listed in the issue of the 
Department of Defense Index of Specifications and Standards 
(DODISS) and supplement thereto, cited in the solicitation. 

SPECIFICATION 

MILITARY 

MIL-M-28787  - Modules, Standard Electronic, General 
Specification for. 

STANDARDS 

MILITARY 

MIL-STD-1389  -  Design Requirements for Standard 
Electronic Modules. 

MIL-STD-1665  - Test Equipment for the Standard 
Electronic Modules Program. 

(Unless otherwise indicated, copies of federal and military 
specifications, standards, and handbooks are available from the 
Standardization Documents Order Desk, Building 4D, 700 Robbins 
Avenue, Philadelphia, PA 19111-5094.) 

2 2  Order of precedence.  In the event of a conflict 
between the text of this document and the references cited 
herein, the text of this document takes precedence.  Nothing 
this document, however, supersedes applicable laws and 
regulations unless a specific exemption has been obtained. 

3.  REQUIREMENTS 

3.1 Qualification.  Modules furnished under this 
specification shall be products which are authorized by the 
qualifying activity for listing on the applicable qualified 
products list by the time of award of contract (see 4.5). 

in 
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3.2 General requirements.  The module shall comply with 
the requirements of MIL-M-28787 except as modified herein. 

3.3 Correlation requirements.  Before any production 
modules are tested, all testers and test equipment shall be 
correlated in accordance with MIL-M-28787. 

3.4 Failure rate requirements.  All modules procured to 
this specification shall have a predicted failure rate no greater 
than 82.153 failures per million operating hours for class I 
or 291.674 failures per million operating liours for class II, 
when predicted in accordance with MIL-STD-1389. Whan a class II 
module is used in a class I environment, the failure rate for 
class I shall be used for reliability prediction. 

3.5 Performance requirements.  The module shall conform 
to the electrical requirements specified in table I and shall 
operate within the environment of design class I or class II as 
specified in MIL-STD-1389. 

3.5.1 Substitutability.  Class II modules are substitutable 
for class I modules.  When class II modules are used in class I 
environments, the failure rate for class I shall be used for 
reliability prediction. 

3.6 Module configuration requirements.  The module 
configuration requirements shall be in accordance with MIL-STD- 
1389 and as specified herein. 

3.6.1  Key code.  The module key code shall be JEJ. 

3-6-2  Size.  The module size shall be 2A Format B. 

3.6.3 Weight.  The module shall have a maximum weight of 
112 grams. 

3.6.4 Contact pins.  The module shall have 100 contact 
pins positioned l through 50 in one row and 51 through 100 in 
the other row. 

3.6.5 Fin position.  The module shall have an insertion 
and extraction and heat dissipation fin on increment A. 

3.6.6 Depth.  The module shall have no additional depth 
requirements. 
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1/  "X" parameters shall be 100 percent tested during the 
module acceptance test. 

2/  "S" parameters shall be sample acceptance tested (1 percent 
or two modules from each inspection lot, whichever is greater) 
at 25*C. 

3/  "Q" parameters shall be tested during qualification testing 
only. 

4/ vUnl«ss et*iarwAee-specif ied in the test table, limits are 
for initial and end-of-life. 

5/ Abbreviations used in table I are defined in 6.1. 
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3.6.7 Holddown holes.  The module shall have no 
additional requirements for location or quantity of holddown 
holes. 

3.6.8 Harking.  Marking shall be as specified in 
MIL-STD-1389, and the module shall be marked with the military 
part or identifying number M28787/432-1 for class I and 
M28787/432-2 for class II. No marking shall interfere with heat 
dissipation from the fin (such as affixing a label which may act 
as a heat barrier). 

3.7 Circuit pin configuration. The functional block 
diagram shall conform to figure 1.  The pin assignments shall 
conform to figure 2. 

3.8 Acceptance test.  All production modules shall be 
tested in accordance with footnotes 1 and 2 in table I. 

3.9 End-of-life limits.  Modules which have been plugged 
into an operating system, or exceed 2 years from date of 
manufacture and are to be tested, shall be capable of conforming 
to the 25*C end-of-life limits in table I (see 6.2). 

3.10 Power supply voltage.  Unless otherwise specified 
herein, the module shall be capable of conforming to the 
requirements in table I for a power supply voltage (Vcc) of 
5.5 V dc. 

3.11 Parallel outputs.  Paralleling of outputs is not 
permissible. 

4.  QUALITY ASSURANCE PROVISIONS 

4.1 Quality assurance.  The quality assurance provisions 
of MIL-M-28787 shall apply. 

4.2 Acceptance tests.  Acceptance tests of all modules 
shall be in accordance with procedures and equipment specified in 
MIL-M-28787. 

4.3 Test equipment.  Test equipment specified on figures 
and in tables with a designator shall be as specified in 
MIL-STD-1665.  Other equipment and components shall be as 
specified on the figures.  Unless otherwise specified herein, all 
resistors shall be metal film and all capacitors shall be ceramic 

4.4 Test procedures.  The module shall be tested as 
specified in table I. 
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FIGURE 2.  JEJ pin assignment. 
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4.4.1 Alternate test methods.  Alternate test methods 
may be employed if approved by the Standard Electronic Modules 
Quality Assurance Activity (SEM-QAA) and they conform to the 
requirements of MIL-M-28787. 

4.4.2 Order of testing. Test conditions A through T 
shall be perform«d in any order with the following exceptions. 
Test conditions A, C, D, E, and L are stress tests and shall be 
perforated only ^at 25 ,+ 5*C.  If test-conditions A, C, D, E or L 
are part of a sequence of tests, the -order of testing shall be as 
follows:  A,"C, D, ^E, *and L where applicable, followed by the 
remaining tests in the sequence. 

4.4.3 Multiple testing of pins.  Singular pins listed 
multiple times in a test table indicate multiple devices 
connected to the pins.  The module shall be tested so that each 
device connected to a pin is exercised and tested. 

4.5 Qualification testing.  Initial qualification tests 
and periodic check tests shall be performed in accordance with 
the test plan specified in MIL-M-28787 with the following 
modifications or additions. 

4.5.1 Operating temperature tests.  The operating 
temperature tests shall be conducted in accordance with 
MIL-M-28787.  Before starting these tests, test conditions A 
through T in table I shall be performed in the order specified in 
4.4.2 using the initial limits at 25*C ambient.  When electrical 
testing is called for at the end of each temperature 
stabilization period, test conditions B, F through K and M 
through Q shall be performed in the order specified in 4.4.2 
using the initial limits for the applicable operating 
temperature.  At all other times during the operating temperature 
tests, the module shall be operated in the test circuit shown on 
figure 3. 

4.5.1.1 Component temperature test.  The component 
temperature test shall be conducted in accordance with 
MIL-M-28787.  The module shall be operated as shown on figure 3. 

4.5.2 Vibration tests.  The vibration tests shall be 
conducted in accordance with MIL-M-28787.  During the vibration 
tests, the module shall be operated in the test circuit shown on 
figure 4.  Following the vibration tests, the electrical tests in 
table I which are marked with an "X" in the test type column, and 
test condition M, shall be performed using the initial limits at 
25 + 5*C ambient. 

11 
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ENABLE REFRESH 21 

UNUSED PINSi      IS,IB.at.38,aa 
»4,16,37,30,BS.CS,73,74,77 

7B,7S,SQ,e£,S3.«S,a6 
«7,08 

NOTE: 

1.  Military Reconfigurable Processor (MRP) or emulator capable 
of reproducing system backpanel characteristics. 

FIGURE 3.  JEJ operating temperature and component 
temperature test circuit. 
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It«*  POl 

Supply 
s.ev + IK    - 

t,3i, st, ei   -*sv 
16,23,40,66,73.96    GKÜ 

2     HEM MKS BUS R  BIT  B 
3 
4 
S 

11 
1Z 
13 
14 
ez  >w«m: wrm ru-ac 
83 ««RITE  CHECK-BIT  PULSE 
24   rENRBLE CRS 
86     RRRRY SEL X 

HEM RDRS BUS B BIT 8 
tCH RDRS BUS B BIT 1 
HEH RDRS BUS B BIT i 
KM RDRS BUS B BIT 8 
HOI RDRS BUS B BIT 4 
HOI RDRS BUS B BIT 5 
HOI RDRS BUS B BIT 6 
HOI RDRS BUS B BIT 7 
HEM RDRS BUS B BIT t 
MEM RDRS BUS B BtT 9 

JEJ 1Z8K   DRflM  RRRRY 

HOI RDRS BUS R BIT 1 
HOI raves BUS n BtT I 
rE» RDRS BUS R BIT 3 
HD1 RDRS BUS fl BIT 4 
WEM   «ÄS  BU5  fl BIT S 

HOI RDRS BUS R BIT e 
«CM'-RDRS^BUS R BIT 7 

39 
■11 
42 
43 
•17 
4B 
49 
50 
G2 
S3 
34 
se 
61 
E2 
63 
64 
71 
76 
89 
31 
B2 
83 
3? 
38 
99 
IBQ 

MC* NDS BUS B BtT IB 
HOI RDRS BUS B BIT It 
HOI RDRS BUS B BIT 12 
HCM HOPS BUS 8 BIT 13 
HOI RDRS BUS B BIT 14 
HOI RDRS BUS B BIT 15 
Rcra orau 
RRRRY SEL Y 
HOI RDRS BUS B BIT B 
rcn ROB BUS B BIT a 
HOI RDRS BUS B BIT IB 
HOI RDRS BUS B BIT It 
MEM RDRS BUS B BtT 12 
HOI RDRS BUS B BIT 13 
HOI RDRS BUS B BIT 14 
HEM RDRS BUS B BIT IS 

HEM DRTfl BUS BIT   1 S 
HOI BRTR BUS BIT 3 7 
HE« arm BUS BIT a 5 
HEH DRTR BUB BIT  7 8 
HOI DRTR BUS BIT  8 17 
NEU BRTT4  BUS   BIT   1 1 IB 
HEM DRTR BUS  BIT   13 IB 
HEM DRTR BUS BIT   15 20 
MEM xrrm BUS BIT  J? 44 

MEM BRTR BUS BIT  19 45 
•en DRTR BU9 BIT 21 4E 
HEM DRTR BUS BIT  B SE 
HEM DRTR BUS BIT  Z 3? 
HEM DRTR BUS BIT 1 SB 
HOI DRTR BUS BIT  6 59 
HOI DRTR BUS BtT  6 67 
MEM DRTR BUS BIT   IB 68 
HEM DRTR BUS BIT   12 65 
MEM DRTR BUS BIT   14 7a 
MFM DRTR BUS  BIT   16 94 
HEH TJflTfl BUS BIT   IB 9S 
MEM DRTR BUS  BIT  2B 96 

BYMW11C """ Z? 
ARRAY  SELECT  X  OR  Y 29 

MUX  Rl   OR  Bt 32 
JNIT  ens 33 

PERFORMANCE 6 72 
HERE 04 

ENFI8LX  *er*E5H   21 

UNUSED PINSi      15. 16.2B,30.33 
34.36,37,38.65.66,73,74,77 

7e,79,ee,B2,e3,BS,e6 
B7.8B 

FIGURE 4.  JEJ vibration test circuit. 
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4.5.3 Life test.  The life test shall be conducted in 
accordance with MIL-M-28787.  The module shall be operated as 
shown on figure 5.  Following the life test and while still at 
the maximum class temperature, electrical tests B, F through K 
and M through Q shall be performed in the order specified in 
4.4.2 using the operating temperature end-of-life requirements in 
table I.  Following the return of the module to 25 + 5'C, 
electrical tests B, F through K and M through Q shall be 
performed in the order specified in 4.4.2 using the 25 + 5*C 
ambient end-of-life requirements in table I. 

4.5.4 Thermal shock test.  The thermal shock test shall be 
conducted in accordance with MIL-M-28787.  The module shall be 
unpowered during this test.  Following the thermal shock test, 
the electrical tests in table I which are marked with an "X" in 
the test type column, shall be performed using the initial limits 
at 25 + 5'C  ambient. 

5.  PACKAGING 

5.1 Packaging requirements.  The requirements for 
packaging shall be in accordance with MIL-M-28787. 
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It»« PBl 
dc   rommr 
Supply 
S.5V  +   t'x 

1.31,91,11     «V 
ie,zs,4B.sn.75.aa CKS JEJ 1S6K   DRAM  RRRRY 

MEM MRS BUS fl Bn B 
MEM MKS BUS fl Bn 1 
MEM  BORS  BUS  R   BCT   2 
MCM MRS BUS « an a 
MCM MM BUS fl »IT 4 
HEM MRS BUS fl  BIT   S 
MEM MKS aus n an t 

-MEM IDS BUS n in ? 
WOTT OMTO nut 
WÖTE CHECK HIT  KICK 
EfWLE CAS 
RRRRY BO. X 
HE31 MRS BUS B  Bn  B 
ICH BORS BUS B 
MCM  ROBS BUB S 
MCM MRS BUS B 
HEM MRS BUS B 
not MRS BUS a 
ten MRS BU5 B 
HEM MRS BUS B 

BIT 
BIT 
an 
an 
BIT 
arr 
arr 

i 
s 
a 
4 
9 
8 
7 

MEM MRS BUS B Bn ■ 
MEH MRS BUS B Bn 9 
MEM MRS BUS B  Bn 
HOI MRS BUS B an 
MEM MRS BUS B  Bn 
MCM MRS BUS a an 
MCM MRS BUS B 
MCM MRS BUS B 
HEM CNftBLE 
liUOTl   BO- T 
MCM MORS BUS B 
MCM MRS BU5 I 
MCM MRS BUS B 
HE» MRS BUS B Bn 
MEH MRS BUS B BIT 
MEH MRS BUS B Bn 
HEM MRS BUS fl Bn 
MCM MRS BUS B   BIT 

an 
BCT 

arr 
an 
Bn 

9 
JB 
Jl 
12 
13 
14 
IS 

MEH DRTfl 
HEM DflTR 
MCM DRTfl 
MCM DRTfl 
MCM DRTfl 
MCM DRTfl 
MEM DMTM 
MEM DMTH 
MEM «HTM 
MEM WTTfl 
MEH DRTfl 
MEM DUTfl 
MEM BHTfl 
MEM DRTfl 
MCM DRTfl 
MCM DRTfl 
MCM DRTfl 
MCM DMTM 
nOI DHTW 
MCM DMTM 
MEM DRTfl 
MEM DRTfl 

BUB BIT 
BUB BIT 
BUB BIT 
BUG BIT 
SUB BIT 
BUS BIT 
BUS KIT 
BUS BIT 
«U5->lnT 
BUS BIT 
BUS BIT 

•BUS BIT 
BUS BIT 
BUS BIT 
BUB BIT 
BUG BIT 
BUB BIT 
BUS BIT 
BUS BIT 
BUS BIT 
BUS BIT 
BUS BIT 

6 
? 
fi 
S 

17 
11 IS 
13 19 
11   ED 
17 44 
19 «S 
21  46 

36 
3? 
38 
99 
«7 

IB SB 
12   89 
14   79 
18   94 
16   95 
ae as 

Drr«VUC RRH 87 
BRRflr stxccT x OB v as 

MUX  Ml   OR Bl   32 
INJT  CMS 39 

PERT OKI «MCE  B  72 
MERC  94 

REFRESH  31 

UNUBCD PIMSi  IS.IS,28,3B,33 
84,ae.17,afl.CS,66,73,74,77 

78,7»,OB,es,B3,es,«e 
87.99 

NOTE: 

1.  MRP or emulator capable of reproducing system backpanel 
characteristics. 

FIGURE 5.  JEJ life test circuit, 
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6.  NOTES 

(This section contains information of a general or 
explanatory nature that may be helpful, but is not mandatory.) 

6.1  Definitions.  Negative (-) current is current 
directed out of the module pin and positive ( + ) current is 
current directed into the module pin.  Abbreviations used in 
this specification are defined as follows: 

(a 
(b 
(c 
(d 
(e 
(f 
(g 
(h 
(i 
(j 
(* 
(1 
(m 
(n 
(o 
(P 
(q 
(r 
(s 
(t 
(u 
(v 
(w 

Cin ■> input capacitance. 
Ci/o «= input/output capacitance. 
Cout = output capacitance. 
Ibd -  input breakdown current. 
Ice = power supply current. 
Iih = input high level current. 
Iil = input low level current. 
Iin = input forcing current. 
Ioh = output high level current. 
Iol - output low level current. 
Ios = output short circuit current. 
Iozh = output high level leakage current. 
Iozl = output low level leakage current. 
NA = not applicable. 
PSFC «= power supply filter capacitance. 
PSTA = power supply transient amplitude. 
Vic = input clamp diode voltage. 
Vih = input high level voltage. 
Vil = input low level voltage. 
Vin = input forcing voltage. 
Voh = output high level voltage. 
Vol = output low level voltage. 
Vout = output forcing voltage. 

6.2 End-of-life.  When any individual module circuit 
parameter fails to conform to the end-of-life requirements in 
table I, the module is considered to have completed its useful 
life (see 3.9). 

6.3 Module description.  The following electrical 
parameters reflect the -55 *C to 85*C end-of-life parameters in 
table I.  Operating power supply voltage range:  4.5 V dc to 5.5 
V dc.  Module power dissipation:  6.66 W (max); 3.46 W (typical) 

16 
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6.3.1 Input pa ran eters. 

Signal 
Vic 
min 
(V) 

Vil 
max 
(V) 

Vih 
min 
(V) 

lil 
min 
(mA) 

lih 
max 
(mA) 

Ibd 
max 
(mA) 

Cin 
max 
(PF) 

MEM ADRS A 0 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 1 -1.2 0.4 2.4 -1.2 0.O4 0.2 75 

MEM ADRS A 2 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 3 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 4 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 5 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 6 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 7 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

WRITE DATA -1.2 0.4 2.4 -9.6 0.12 0.6 100 

WR CHK BIT -1.2 0.4 2.4 -3.2 0.04 0.2 75 

ENABLE CAS -1.2 0.4 2.4 -12.8 0.16 0.8 125 

ARRAY SEL X -1.2 0.4 2.4 -8.0 0.1 0.5 100 

MEM ADRS B 0 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 1 -1.2 0.4 2.4 -1.2 0.04 0.2 75 
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6.3.1  Input parameters - continued. 

Signal 
Vic 
min 
(V) 

Vil 
max 
(V) 

Vih 
min 
(V) 

Iil 
min 
(mA) 

lih 
max 

Ibd 
max 
(mA) 

Cin 
max 

... (PF) 

MEM ADRS B 2 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 3 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 4 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 5 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 6 -1.2 0.4 2.4 -1.2 0.04 0.2 100 

MEM ADRS B 7 -1.2 0.4 2.4 -1.2 0.04 0.2 100 

MEM ADRS A 8 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A 9 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A10 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS All -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A12 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A13 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS A14 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS Al5 -1.2 0.4 2.4 -1.2 0.04 0.2 75 
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6.3.1  Input parameters - Continued. 

Signal 
Vic 
min 
(V) 

Vil 
max 
(V) 

Vih 
min 
m 

lil 
min 
(mA) 

lih 
max 
(mA) 

Ibd 
max 
(mA) 

Cin 
max 
(PF) 

READ ENABLE NA 0.4 2.4 -9.6 0.12 0.6 175 

ARRAY SEX Y -1.2 0.4 2.4 -8.0 0.1 0.5 100 

MEM ADRS B 8 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B 9 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS BIO -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS Bll -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B12 -1.2 0.4 2.4 -1.2 0.04 0.2 100 

MEM ADRS B13 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEMA DRS B14 -1.2 0.4 2.4 -1.2 0.04 0.2 75 

MEM ADRS B15 -1.2 0.4 2.4 -1.2 0.04 0.2 100 

MEM DATA 1 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 3 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 5 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 7 -1.2 0.4 2.4 -1.6 0.02 0.1 75 
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6.3.1     Input parameters -  continued. 

Signal 
Vic 
min 
(V) 

Vil 
max 
(V) 

Vih 
min 

lil 
min 
(mA) 

lih 
max 

Ibd 
max 
tmA) 

Cin 
max 
(PF) 

MEM DATA 9 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 11 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 13 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 15 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 17 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 19 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 21 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 0 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 2 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 4 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 6 -1-2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 8 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 10 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 12 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 14 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

20 



MIL-M-28787/432 

6.3.1  Input parameters - Continued. 

Signal 
Vic 
min 
(V) 

vil 
max 
(V) 

Vih 
min 
(V) 

lil 
min 
(mA) 

lih 
max 
(mA) 

Ibd 
max 
(mA) 

Cin 
max 

MEM DATA 16 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 18 -1.2 0.4 2.4 -1.6 0.02 0.1 75 

MEM DATA 20 -1.2 0.4 2.4 -1.6 0.02 0.1 75 
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6.3.2  Output parameters - 

Signal 
Voh 
min 
(V) 

Vol 
max 
(V) 

loh 
max 
(mA) 

Iol 
max 
(mA) 

Iozh 
max 
(mA) 

Iozl 
max 
(mA) 

los 
max 
(mA) 

Cout 
max 
(PF) 

DYNAMIC RAM NA 0.5 -0.4 6.0 0.05 0.05 NA NA 

ARRAYSEL X/Y NA NA NA NA NA NA NA NA 

MUX A OR B NA NA NA NA NA NA NA NA 

INIT CAS NA NA NA NA NA NA NA NA 

PERFORMANCE0 NA 0.5 -0.4 6.0 0.05 0.05 NA NA 

HERE NA 0.5 -0.4 6.0 0.05 0.05 NA NA 

MEM DATA 1 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 3 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 5 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 7 2.4 0.5 -0.4 6.0 NA NA -60. 0 75 

MEM DATA 9 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 11 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 13 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 15 2.4 0.5 -0.4 6.0 NA NA -60.0 75 
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6.3.2 Output parameters - Continued 

Signal 
Voh 
mln 
(V) 

Vol 
max 
(V) 

loh 1 
max 
(mA) 

lol 
max 
(mA) 

lozh 
max 
(mA) 

Iozll 
max 
(mA) 

Ios 
max 
(mA) 

Cout 
max 
(PF) 

MEM DATA 17 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 19 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 21 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 0 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 2 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 4 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 6 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 8 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 10 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 12 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 14 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 16 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 18 2.4 0.5 -0.4 6.0 NA NA -60.0 75 

MEM DATA 2 0 2.4 0.5 
-°-4 6.0 NA NA -60.0 75 
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Minimum Maximum 

Ref Sym Parameter * imit " imit Unit Figs 

nui -55*C 25*C 85*C -55*C 25*C 85*C 

1 tsu MEM ADRS A 
0-15 
to 
ARRAY SEL X 

10 10 10 - — — nS 12 

1 tsu MEM ADRS A 
0-15 
to 
ARRAY SEL Y 

10 10 10 nS 12 

1 tsu MEM ADRS B 
0-15 
to 
ARRAY SEL X 

10 10 10 nS 12 

1 tsu MEM ADRS B 
0-15 
to 
ARRAY SEL Y 

10 10 10 nS 12 

2 tsu ARRAY SEL X 
to 
ENABLE CAS 

27 27 27 —. "~ nS 12 

2 tsu ARRAY SEL Y 
to 
ENABLE CAS 

27 27 27 nS 12 

3 tsu ARRAY SEL X 
to 
READ ENABLE 

85 85 85 — ■_» nS 12 

3 tsu ARRAY SEL Y 
to 
READ ENABLE 

85 85 85 nS 12 

4 tpd ARRAY SEL X 
to 
MEM DATA 
0-21 

180 180 180 nS 12 

4 tpd ARRAY SEL Y 
to 
MEM DATA 
0-21 

180 180 180 nS 12 
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Minimum Maximum 

Ref 
num 

Sym Parameter limit limit Unit Figs 
-55*C 25*C|85*C -55 *C 25*C 85*C 

5 tsu READ ENABLE 
to 
ENABLE CAS 

1 1 1 - - - nS 12 

6 tsu READ ENABLE 
to 
HEM ADRS A 
0-15 

0 0 0 nS 12 

6 tsu READ ENABLE 0 0 0 — — — nS 12 
to 
MEM ADRS B 
0-15 

7 tpw ARRAY SEL X 156 156 156 - - - ns 12 

7 tpw ARRAY SEL Y 156 156 156 •• ~m 

" nS 12 

8 tsu ARRAY SEL X 
to 
WRITE DATA 

83 83 83 — ■* ^ nS 12 

8 tsu ARRAY SEL Y 
to 
WRITE DATA 

83 83 83 nS 12 

9 tsu MEM DATA 
0-21 
to 
WRITE DATA 

9 9 9 nS 12 

10 tpw WRITE DATA 50 50 50 - - - nS 12 

11 tsu WRITE DATA 
to 
MEM ADRS A 
0-15 

8 8 8 nS 12 

11 tsu WRITE DATA 
to 
MEM ADRS B 
0-15 

8 8 8 nS 12 
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6.4 Module function.  The Dynamic Random Access Memory 
(DRAM) array module contains two arrays of DRAM called array 
X and array Y, with each array containing 65,536 22-bit 
memory locations.  DRAMs are organized on the memory array 
module such that array X and array Y each contain 22 DRAMs. 
Each of the DRAM Integrated Circuits (ICs) contain 65,536 
one-bit memory locations corresponding to one bit of the data 
word.  Data receivers get data from the memory data bus and 
drive the DRAM data input.  Data drivers receive data from the 
DRAM and drive the memory data bus.  The control signal          
receivers/buffers corresponding to one of the two 64K arrays are 
enabled when a reference is made to one of the on-module arrays. 
Each of the 44 DRAM ICs has eight address bit inputs, one data 
bit input and one data bit output.  The address bit inputs are 
time multiplexed with two separate 8-bit address fields (called 
row address and column address) that are strobed at the 
beginning of each memory cycle by two clocks, Column Address Strobe 
(CAS) and Row Address Strobe (RAS), from the memory control module. 
Memory address bus bits 15-8 contain the row address; memory address 
bus bits 7-0 contain the column address.  Memory address bits 21-16 
are used for array selection.  RAS corresponds to one of the 16 
array select signals which specify one of the X or Y arrays.  CAS is 
enabled to all of the memory array modules but is only recognized on 
the array module previously selected by the array select signals. 
Write enables for the DRAMs are generated by the memory timing 
module from common bus function bits.  The DRAM arrays are 
divided into even data bits and odd data bits to conform to 
module logic partitioning.  The address lines to each array are 
time multiplexed at the beginning of each memory cycle by the 
RAS and the CAS.  A total of 16 address bits decode one of 65,53 6 
single-bit cell locations within the DRAM IC.  One of 16 memory 
arrays within the entire memory system is selected by one of eight 
array select X or array select Y signals from the memory control module 
The memory control module generates eight array select X and 
eight array select Y signals from common bus address bits 19-16. 
Array select X and Y signals are used on the memory array module 
to generate the RAS.  CAS enable is generated on the memory 
control module from the latch address signal and is in synchroni- 
zation with the timing sequence selected by the cycle in progress. 
Write enables for the DRAMs are generated by the memory timing 
module from common bus function bits.  Write enables for bits 
21-16 are generated and driven separately by the memory timing 
module to allow for the disable Error Detection and Correction 
(EDC) function. 

6.4.1  Refresh.  Data bits in the DRAM are held by 
capacitor charge, which decays with time and temperature.  The 
DRAM data is refreshed once every 2 milliseconds in order to 
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retain the correct state of the memory cell.  Refresh is 
performed by cycling through 128 row address locations.  A read 
or write automatically refreshes the bits associated with the 
referenced row. 

6.4.2 A1/A2/B1/B2 multiplexer.  The eight A/B multiplexers 
are used to perform time multiplexing of the address bits-during 
a memory cycle.  Selection is controlled by delay of the array 
select X/Y signals (RAS) from the memory control module. 
Multiplexer outputs target the following DRAMs (all are for 
array X .and Y unless specifically noted, i.e., Yil is array Y, 
bit 11 only): 

(a) Al MUX - DRAMs 1, 3, 5, 7, 9, Yll. 
(b) A2 Mux « DRAMs 0, 2, 4, 6, 8, Y10. 
(C)  Bl MUX = DRAMS Xll, 13, 15, 17, 19, 21. 
(d)  B2 Mux = DRAMs X10, 12, 14, 16, 18, 20. 

6.4.3 Data out drivers.  The data out drivers are 3-state, 
inverted output circuits for driving the memory data lines.  The 
enable for the drivers is one of the eight unique read enable 
signals generated from the common bus function bits on the 
memory timing module. 

6.4.4 Data in receivers.  The data in receivers are 
3-state, inverted circuits which receive data from the memory 
data lines and drive the DRAM data input(s).  These receivers 
are constantly enabled. 

6.4.5 Control receivers.  The control receivers are 
3-state, circuits which receive control signals from memory 
timing and memory control modules (i.e., RAS, enable CAS, init 
write data, etc.) and drive the DRAM control inputs. 

6.4.6 Delay lines.  Delay lines 1 and 2 provide the proper 
timing relationship between RAS, A/B address multiplexer switching 
and CAS enabling.  Delay line 1 delays RAS by 10 nanoseconds. 
This allows the row address (memory address A/B lines 15-8) time 
time to be driven through the A/B multiplexers and latched into 
the DRAM by the already active RAS.  The output of delay line 1 
is the mux Al or Bl signal and mux A2 and B2 signals which become 
active to select memory address lines 7-0 (column address) at the 
A/B multiplexers.  These signals are delayed by delay line 2 
delayed by delay line 2 (15 nanoseconds) to provide CAS 
selection at the control receivers.  CAS is applied to the DRAM 
to latch the already active column address. 

6.4.7 Memory array miscellaneous strapped signals.  The 
memory array modules must be strapped in the backpanel to 
identify the size, type, speed and presence of an installed 
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memory array.  These signals are: 

(a) Size 1-0. 
(b) Type  1-0. 
(c) Performance 0. 
(d) Here. 
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6.4.8  Description of I/O pins, 

Signal name 

MEM ADRS A 0 

MEM ADRS A 1 

MEM ADRS A 2 

MEM ADRS A 3 

MEM ADRS A 4 

MEM ADRS A 5 

MEM ADRS A 6 

MEM ADRS A 7 

WRITE DATA 

WR CHK BIT 

ENABLE CAS 

ARRAY SEL X 

MEM ADRS B 0 

MEM ADRS B 1 

MEM ADRS B 2 

MEM ADRS B 3 

MEM ADRS B 4 

MEM ADRS B 5 

MEM ADRS B 6 

MEM ADRS B 7 

Pin 
number 

2 

3 

4 

5 

11 

12 

13 

14 

22 

23 

24 

26 

39 

41 

42 

43 

47 

48 

49 

50 

I/O 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Description 

MEM ADRS BUS A BIT 0 

MEM ADRS BUS A BIT 1 

MEM ADRS BUS A BIT 2 

MEM ADRS BUS A BIT 3 

MEM ADRS BUS A BIT 4 

MEM ADRS BUS A BIT 5 

MEM ADRS BUS A BIT 6 

MEM ADRS BUS A BIT 7 

WRITE DATA PULSE 

WRITE CHECK BIT PULSE 

ENABLE CAS 

ARRAY SEL X 

MEM ADRS BUS B BIT 0 

MEM ADRS BUS B BIT 1 

MEM ADRS BUS B BIT 2 

MEM ADRS BUS B BIT 3 

MEM ADRS BUS B BIT 4 

MEM ADRS BUS B BIT 5 

MEM ADRS BUS B BIT 6 

MEM ADRS BUS B BIT 7 
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6.4.8  Description of I/O pins - Continued 

Signal name Pin 
number 

i/o Description 

MEM ADRS A 8 52 I MEM ADRS BUS A BIT 8 

MEM ADRS A 9 53 I MEM ADRS BUS A BIT 9 

MEM ADRS A10 54 I MEM ADRS BUS A BIT 10 

MEM ADRS All 55 I MEM ADRS BUS A BIT 11 

MEM ADRS Al2 61 I MEM ADRS BUS A BIT 12 

MEM ADRS A13 62 I MEM ADRS BUS A BIT 13 

MEM ADRS Al4 63 I MEM ADRS BUS A BIT 14 

MEM ADRS Al5 64 I MEM ADRS BUS A BIT 15 

READ ENABLE 71 I READ ENABLE 

ARRAY SEL Y 76 I ARRAY SEL Y 

MEM ADRS B 8 89 I MEM ADRS BUS B BIT 8 

MEM ADRS B 9 91 I MEM ADRS BUS B BIT 9 

MEM ADRS BIO 92 I MEM ADRS BUS B BIT 10 

MEM ADRS Bll 93 I MEM ADRS BUS B BIT 11 

MEM ADRS B12 97 I MEM ADRS BUS B BIT 12 

MEM ADRS B13 98 I MEM ADRS BUS B BIT 13 

MEM ADRS B14 99 I MEM ADRS BUS B BIT 14 

MEM ADRS B15 100 I MEM ADRS BUS B BIT 15 

DYNAMIC RAM 27 0 DYNAMIC RAM 

ARRAYSEL X/Y 
1 

29 0 ARRAY SELECT X OR Y 
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6.4.8 Description of I/O pins - Continued. 

Signal name 

MUX A OR B 

INIT CAS 

PERFORMANCEO 

HERE 

MEM DATA 1 

MEM DATA 3 

MEM DATA 5 

MEM DATA 7 

MEM DATA 9 

MEM DATA 11 

MEM DATA 13 

MEM DATA 15 

MEM DATA 17 

MEM DATA 19 

MEM DATA"21 

MEM DATA 0 

MEM DATA 2 

MEM DATA 4 

MEM DATA 6 

MEM DATA 8 

Pin 
number 

32 

35 

72 

84 

6 

7 

8 

9 

17 

18 

19 

20 

44 

45 

46 

56 

57 

58 

59 

67 

I/O Description 

O 

O 

O 

O 

I/O 

I/O 

I/O 

I/O 

i/o 

i/o 

i/o 

i/o 

i/o 

i/o 

i/o 

I/O 

I/O 

I/O 

I/O 

i/o 

MUX Al OR Bl 

-IKIT CAS 

PERFORMANCE 0 

HERE 

MEM DATA BUS BIT 1 

MEM DATA BUS BIT 3 

MEM DATA BUS BIT 5 

MEM DATA BUS BIT 7 

MEM DATA BUS BIT 9 

MEM DATA BUS BIT 11 

MEM DATA BUS BIT 13 

MEM DATA BUS BIT 15 

MEM DATA BUS BIT 17 

MEM DATA BUS BIT 19 

MEM DATA BUS BIT 21 

MEM DATA BUS BIT 0 

MEM DATA BUS BIT 2 

MEM DATA BUS BIT 4 

MEM DATA BUS BIT 6 

MEM DATA BUS BIT 8 
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6.4.8 Description of I/O pins - Continued 

Signal name 

9 

Pin 
number 

I/O Description 

MEM DATA 10 68 I/O MEM DATA BUS BIT 10 

MEM DATA 12 69 I/O MEM DATA BUS BIT 12 

MEM DATA 14 70 I/O MEM DATA BUS BIT 14 

MEM DATA 16 94 I/O MEM DATA BUS BIT 16 

MEM DATA 18 95 I/O MEM DATA BUS BIT 18 

MEM DATA 20 96 I/O MEM DATA BUS BIT 20 
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6.5 Functional test vectors.  Functional test vectors are 
not printed herein because of their extreme length; and, even 
when presented as a hard copy, they require conversion to on-line 
format.  When the entire sequence of vector groups is needed for 
driving devices as part of inspection, a test program output 
should be generated in a form compatible with test system 
architecture (magnetic tape format usually preferred).  For 
reference purposes, the Naval Weapons Support Center (Code 607) 
maintains a limited quantity of dated, hard copy printouts of the 
functional test vectors and these may be obtained upon request. 

Custodians: Preparing activity: 
Army - ER Navy - SH 
Navy - SH 
Air Force - 85 

Review activities: (Project 5963-0075) 
Army - AT 
Navy - AS, MC   t Agent:  NW 
Air Force - 13, 19 
DLA - ES 
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TABLE I I.  Isolat .ion test 

Test 
description 

Connect 25 + 
Initial 

5*C 
limits Units Notes Test A to 

pin 
B to 
pin cond Min Max 

Al Isolation, 
frame 

C,15, 
16,28, 
30,33, 
34,36, 
37,38, 
65,66, 
73,74, 
77,78, 
79,80, 
82,83, 
85,86, 
87,88 

Frame 10 INF MOhm 1-9 

A2 Isolation, 
used to 
unused pins 

C 15,16, 
28,30, 
33,34, 
36,37, 
38,65, 
66,73, 
74,77, 
78,79, 
80,82, 
83,85, 
86,87,88 

10 INF MOhm 1-9 

A3- Isolation, see note 4 10 INF MOhm 1-9 

A24 unused to 
unused pins 
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NOTES: 

1.  Isolation test tolerance table. 

Condition Value Accuracy Test 
condition 

«eDCföKa .bridge 
voltage 

100 V +10 percent A1-A24 

Isolation 
measurement 

NA + 500 KOhm A1-A24 

2. The ohmmeter used shall be item R06. 

3. In the set-up conditions in table II, 'A' shall correspond 
to the positive terminal of the megohm bridge, • B' shall 
correspond to the negative terminal and 'C shall correspond 
to all used pins shorted together. 

4. The unused pins on this module are:  15,16,28,30,33,34,36, 
37,38,65,66,73,74,77,78,79,80,82,83,85,86,87,88. 

5. Warning:  When using a megohm bridge, high voltage may be 
present at any of the output binding posts.  Always set the 
megohm bridge function switch to "DISCHARGE" before connecting or 
disconnecting the test leads. 

6. When testing for frame isolation, penetrate the anodized 
finish on the module frame with a sharply pointed probe connected 
to the negative terminal of the megohm bridge. 

7. Caution:  Set megohm bridge to limit current to 10 uA before 
applying voltage to the module. 

8. The test circuit shall be as indicated on figure 6. 

9. Abbreviations used are defined in 6.1. 

35 



MIL-M-28787/432 

It.. R06 + —>R 
Magoh« 
Bridge 

1BBV ♦ IB* - —>B 

1,31.SI,Bl      «V 
19.25,4B, 68,73, Be SHE 

JEJ 129K  DRRM  RRRRY 

2 
3 
4 
S 
u 
IZ 
13 
14 
22 
23 
24 
2E 
SB 
41 
4Z 
43 
47 
48 
48 
SB 
52 
S3 
54 
as 
61 
62 
63 
64 
?! 
76 
09 
91 
31 
83 
9? 
SB 
9S 

iee 

MEM «KS BUS 
MCH none SUE 

HEM «KS BUS 
MEM none BUS 
MEH «KB BUS 
MCM fCB5 BU5 
MEM «KS BUS 
HEH HORS BUG 
WRITE DRTfl PULS 
MRITE CHECK BIT 
CMRB-C  CAB 
RRRflT SEL   X 
MCM ROBS BUS 
MEH «KS BUS 
MEM MDR5 BUS 
MEM «KB BUS 
MEM «KB BUS 
MEM «KS BUS 
MEH MKS BUS 
MCH «WS BUS 
HEM fiTKS BUS 
MCH RO)C BUS 
MEH «KB BUS 
HEM HDRS BUS 
MEH «KS BUS 
MEM «KS BUS 
MEM «KS BUS 
MEH «KS BUS 
BERD EMRBLE 
fiHRHY 8EL T 
HCH ODBC BUS ■ 
MEM «KS BUS B 
MCH HORS BUS ■ 
HEH «KB BUS B 
MEM «KS BUS B 
MEM «KB BUS B 
MEH «KS BUS B 
MEH HK5 BUS  B 

BIT a 
orr 
Bn 
BIT 
err 
orr 
en 
BIT 
E 

PULSE 

I 
2 
3 
4 
3 
6 
7 

orr 
BIT 
arr 
BIT 
BIT 
Bn 
BET 
BUT 
Bn e 
BIT  B 
en 
orr 
an 
Bn 
an 
Bn 

IB 
i ] 
12 
13 
14 
15 

Bn 
■IT 
Bn 
en 
an 13 
en i4 
Bn is 

B 
3 
ta 
11 
12 

MD1 DP.TB BUS 
no« arm BUS 

MEM DflTB BUS 
MCM DRTB BUS 
MEM DRTT4 BUS 
MEM OMTH BUS 
MEM DRTR BUS 
MEM DflTR BUS 
MEM DflTH BUS 
MEM DRTTR BUS 
MCM DATO BUS 
MEM DHTT4 BUS 
MCM DHTB BUS 
MEM DRTT4 BUS 
MEM DHTH BUS 
MEM DRTB BUS 
MEM DRTB BUS 
MEM DflTB BUS 
MEM DflTB BUS 
MCM DflTB BUS 
HEH DflTR BUS 
MCM DRTB BUS 

HIT 1 
>IT 3 
BIT 5 
SIT ? 
BIT I 
ItT 11 
BIT 13 
BIT   15 

6 
7 
e 
g 

l? 
IB 
19 
28 

BIT 17 44 
BIT IS 43 
«TT il 4G 
BIT B 
BIT 2 

4 
f 
B 

BIT IB 60 
BIT 12 69 
BIT 14 ?a 
BIT 1C 94 
SIT IS S5 
BtT 21 BC 

BIT 
■ IT 
BIT 

36 
S? 
38 
33 
67 

DYNRKIC BRM 27 
RRRRY SELECT  X  OR  Y  23 

MUX   Hl   CM   Bl    32 
INrr CRS 35 

PERFORMRNCE  6  72 
HERE  Bl 

ENRSLE  RETREBH  21 

UNUSED PIHSi      15.IB.2B,38.33 
34,36.37,38,65,66,73,74.77 

78.79.8e.82.83.B5.B6 
97,BB 

FIGURE 6.  Isolation test circuit for table II. 

36 



MIL-M-28787/432 

TAB ILE III. Contin luity tes t. 

Test 
description 

Connect 25 + 5'C 
Initial limits Units Notes Test A to 

pin 
B to 
pin cond Hin  1  Max 

Bl Continuity, GND 10 25 0 ] Ohm 1- ■5 

B2 Continuity, GND 10 40 

B3 Continuity, GND 10 60 

B4 Continuity, GND 60 75 

B5 Continuity, GND 60 90 

B6 Continuity, Vcc 1 31 

B7 Continutiy, Vcc 1 51 

B8 Continuity, Vcc 51 81 

B9 Continuity, GND 10 21 0 1 Ohm 1-5 

NOTES: 

1.  Continuity test tolerance table. 

Condition Value Accuracy Test 
condition 

Continuity 
measurement 

NA +0.05 Ohm B1-B9 

2. The ohmmeter used shall be item R07. 

3. In the set-up conditions in table III, 'A« shall correspond 
to the positive terminal of the ohmmeter, and 'B' shall 
correspond to the negative terminal. 

4. The test circuit shall be as indicated on figure 7. 

5. Abbreviations used are defined in 6.1. 
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It»«  R87 ♦ —>fl 
Otnaitir 

- —>B 

t,a I ,E1,8 1     -HSV 
10,25,40,60,75,98     CKD JEJ 128K  DRAM   RRRflY 

2 MEM RDRS BUS R BrT 0 

a MEM PUIRS OLE n HIT i 

4 MEM RDRS BUS R BIT 2 

i MEM RDRS BU6 fl BIT 3 

It MEM RDRS BUS R BIT 4 

12 MEM RDRS BUS R BIT 5 

13 MEM RDRS BUS R BtT 6 

H MEM RDRS BUS R BTT 7 

22 WRITE  ORTR  PULSE 
23 MRITE  CHECK  BIT PULSE 
24 ENABLE  CHS 
26 RRRAY SO. X 

39 HEM RDRS BUS B BIT e 
41 MEM RDRS BUS B BIT i 

42 MEM RDRS BUS B BfT 2 

43 MEM RDRS BUS B BtT 3 

47 MEM RDRS BUS B BIT 4 

4B MEM RDRS BUS B BIT 5 

49 MEM RDRS BUS B BIT 6 
58 MEM RDRS BUS B BIT 7 

52 HEM RDRS BUS B BIT e 
53 MEM RDRS BUS B BIT s 
54 MEM RDRS BUS B B:T 18 

53 MEM RDRS BUS B BIT 11 
ei MEM RDRS BUS B BIT 12 

82 MEM RDRS BUS B BIT 13 
S3 MEM RDRS BUS B BIT 14 
E4 MEM F1DR5 BUS B BIT IS 
71 READ  ENRBLE 
76 RRRRT   SEL   Y 
69 MEM RDRS BUS B BrT 8 
SI MEM RDRS BUS B BrT 3 
92 HEM RDRS BUS B BIT 18 
93 MEM RDRS BUS B BrT 11 
37 MEM RDRS BUS B BIT 12 
98 MEM RDRS BUS B BIT 13 
33 trn rums BU5 B BIT 14 

I0B MEM RDRS BUS B BIT IS 

MEM DHTfl BUS BIT   1 6 
MEM DMTM   BUS BIT a 7 
MEM DRTfl   BUS BIT  S e 
MEM DATA  BUS BIT  7 e 
MEM DRTfl  BUS BIT  9 17 
MEM DRTfl BUS BIT   H 18 
MEM DRTfl BUS BIT   13 18 
MEM DRTfl  BUS BIT   15 28 
MEM DRTfl  BUS BIT   17 44 
MEM DHTfl  BUS BIT   19 45 
MEM DRTR  BUS BIT 21 46 
MEM DRTR  BUS BIT Q SE 
MEM DRTR BUS BIT 2 57 
MEM DRTR  BUS BIT  4 58 
MEM DRTR  BUS BIT 6 59 
MEM DRTR  BUS BIT 8 67 
l-EM DRTR  BUS BIT   IB 68 
MEM DRTH  BUS BIT   12 S3 
MEM DRTR   BUS BIT   14 7B 
MEM DRTfl  BUS BIT   IE 94 
MCH DRTfi  BUS BIT   IS 95 
MEM DRTfl  BUS BIT 28 36 

DYNflMIC  RRM 27 
RRRRY   SELECT X  OR  Y 29 

MUX Rl   OR Bi 32 
INIT CRS 35 

PERFORMANCE   8 72 
HERE 84 

ENABLC   REFRESH 2t 

UNUSED  PINS:      15.16.28.38.33 
34.36.37.38,65,66.73.74.77 

78,79,60,02.83.95,66 
B7.B8 

FIGURE 7.  Continuity test circuit for table III. 
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TABLE IV.  Power supply stress test. 

Test 
cond 

Power supply 

Vcc 

Vin 

7.0 

Connect 
Positive 
lead to 

J.,31/51, 
81 

Negative 
lead to 

10,25, 
40,60, 
75,90 

25 + 5'C 
Initial limits 

Module shall 
pass all re- 
maining tests. 

Notes 

1-6 

NOTES: 

1.  Power supply stress test tolerance table. 

Condition 

Power supply, 
(Vcc) 

Power supply 
current limit 

Value Accuracy 

7.0 V 

1.692 A 

+0 mV,-70 mV 

NA 

Test 
condition 

2. There shall be no power supply voltage overshoot on this 
test. 

3. Connect the power supplies to the module as indicated in 
table IV. 

4. When performing the power supply stress test, no 
measurements are taken.  This condition shall be maintained fo 
minimum of 5 seconds. 

5. The test circuit shall be as indicated on figure 8. 

6. Abbreviations used are -defined in 6.1. 

r a 
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it*, pei 
dc  Paver 

?.ev -H**,-!* 

I,31,S1,B1     4-SV 
18,23,48,68,73,98     CND 

JEJ 128K  DRAM   RRRRT 

2 
a 
4 
E 

tl 
I! 
13 
14 
22 
23 
24 
2H 
38 
41 
42 
43 
4? 
4B 
43 
SB 
52 
53 
54 
55 
61 
62 
63 
E4 
71 
76 
es 
SI 
32 
93 
9? 
SB 
93 

IBB 

B BIT 0 
r\ BIT i 
R BIT 2 
fl BIT 3 
R BIT 4 
fl BH 5 
fi BIT 6 
R err 7 

HEM RDRS BUS 
MBJ1 nOKS  BUS 
MEM  RBRS  BUS 
HEM RDRS BUS 
MEM  RBRS BUS 
MEM RDRS BUS 
MEM  RBRS  BUS 
MEM  RBRS  BU3 
tRITE  ORTH  PULSE 
WRITE  CHECK  BIT   PULSE 
ENABLE   CRS 
RRRRY  SO.  X 
HEM RDRS BUS B BIT 8 
HEM  RDRS BUS  B 
HEM RBRS BUS  B 
HEM RDRS BUS B 
HEM RDRS  BUS  B 
MEM RBRS  BUS  B  BIT 
HEM  RBRS  BUS  B   BIT 
HEM  RBRS  BUS B   BIT 
HEH RDRS BUS B BIT 
HEM  RSRS  BUS  B   BIT 
MEM   RBRS  BUS  B   BIT 
HEM  RBRS BUS  B 
MEM  RBRS  BUS  B 
HEM RBRS BUS  B 
MEM RBRS BUS  B 
HEM  MOMS  BUS  B 
RERO ENRStX 
ARRAY  SEL   Y 
MEM  RDRS BUS  B 
HEH RDRS BUS 

BIT 
BIT 
BIT 
BIT 

B 

BIT 
8IT 
BIT 
BIT 
BIT 

I 
2 
3 
4 
5 
6 
7 
8 
S 
18 
11 
12 
13 
14 
IS 

BIT   8 
BIT   S 

MEM  RDRS  BUS  B BIT 18 
HEM  RBRS  BUS  B BIT 11 
MEM RBRS BUS  B BIT 12 
MEM RBRS BUS  B BIT 13 
MEM   TORS   BUS   B BIT 14 
MEM  RDRS  BUS   B BIT IS 

MEM DRTR BUS »IT 1 6 
MEM BATH BUS ■ IT 3 7 
ME« DRTfl BUS BIT S e 
MEM DRTfl BUS ■IT 7 8 
MEM DRTR BUS BIT 9 17 
MEM DRTR BUS BIT 1 t le 
MEM DRTR BUS BIT 13 19 
fCM DRTfl BUS »IT 15 28 
MEM OHTH BUS »IT 17 44 
MEM DRTR BU5 BIT 19 45 
MEM DRTfl BUS BIT 21 46 
MEM DBTH BUS BIT 0 56 
MEM DRTfl BUS BIT 2 57 
MEM DRTR BUS BIT 4 56 
MEM DRTR BUS BIT 6 S3 
MEM DRTR BUS »IT 8 67 
MEM DRTR BUS BIT IB 68 
MEM DRTR BU5 »IT 12 69 
MEM DRTR BU5 »IT 14 78 
MEM DRTfl BUS BIT IE 94 
HEH DRTfl BUS BIT 18 95 
^M DRTfl BUS BIT 26 98 

DYNHMIC ftfiM 27 
RRRRY SELECT X OR Y 29 

MUX Rl OR Bl 32 
INI7 CRS 35 

PERTORMRNCI: e 72 
HERE ©4 

ENflBLE  REFRESH 21 

UNUSED  PINSi      15.IS.26,38.33 
34,36.37.38.65.66.73.74.77 

79,79,80,82,83,85.86 
B7.B6 

FIGURE 8.  Vcc stress test circuit for table IV. 
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TABLE V. Input break down cur rent tes' c. 

Test 
cond 

Signal name Pin 
no. 

Vin 
m 

25 + 
Initial 

5*C 
limits i Units Notes 

Min Max 

Dl MEM ADRS A 0 2 5. 5 0. 0 0. 2 mA 1- 3 

D2 MEM ADRS A 1 3 

D3 MEM ADRS A 2 4 

D4 MEM ADRS A 3 5 5. 5 0.0 0.2 mA 1-3 

D5 MEM DATA 1 6 5. 5 0. 0 0. 1 mA 1- 3 

D6 MEM DATA 3 7 

D7 MEM DATA 5 8 

D8 MEM DATA 7 9 5. 5 0. 0 0. 1 mA 1-3 

D9 MEM ADRS A 4 11 5 .5 0 .0 0 .2 mi K 1- -3 

D10 MEM ADRS A 5 12 

Dll MEM ADRS A 6 13 

D12 MEM ADRS A 7 14 5 .5 0 .0 0.2 mA 1-3 

D13 MEM DATA 9 17 5 .5 0 .0 0 .1 HL A 1 -3 

D14 MEM DATA 11 18 

D15 MEM DATA 13 19 

D16 MEM DATA 15 20 5 .5 0 .0 0 .1 mA 1-3 

D17 WRITE DATA 22 5.5 0.0 0.6 mA 1-3 

D18 WR CHK BIT 23 5.5 0.0 0.2 mA 1-3 

D19 ENABLE CAS 24 5.5 0.0 0.8 mA 1-3 

D20 ARRAY SEL X 26 5.5 0.0 0.5 mA 1-3 

D21 MEM DATA 17 44 5 .5 0 .0 0 .1 n lA 1 -3 
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breakdown current test - continued. 

Test 
cond 

Signal name Pin 
no. 

Vin 
(V) 

25 + 
Initial 

5'C 
limits Units Notes 

Min Max 

D22 MEM DATA 19 45 5.5 0.0 0.1 mA 1-3 

D23 MEM DATA 21 46 5.5 0.0 0.1 mA 1-3 

D24 MEM ADRS A 8 52 5. 5 0. 0 0. 2 mA 1- ■3 

D25 MEM ADRS A 9 53 

D26 MEM ADRS A10 54 

D27 MEM ADRS All 55 5. 5 0.0 0. 2 mA 1- -3 

D28 MEM DATA 0 56 5. 5 0. 0 0. 1 mA 1- -3 

D29 MEM DATA 2 57 

D30 MEM DATA 4 58 

D31 MEM DATA 6 59 5 5 0. 0 0. 1 mA 1- -3 

D32 MEM ADRS A12 61 5 5 0 0 0. 2 mi ̂ 1- -3 

D3 3 MEM ADRS A13 62 

D34 MEM ADRS Al4 63 

D3 5 MEM ADRS Al5 64 5 .5 0 .0 0 .2 mi 1 1- -3 

D3 6 MEM DATA 8 67 5 .5 0 .0 0 .1 mi * 1- -3 

D37 MEM DATA 10 68 

D38 MEM DATA 12 69 

D39 MEM DATA 14 70 5 .5 0 .0 0 .1 HL \ 1- -3 

D40 READ ENABLE 71 5.5 0.0 0.6 mA 1-3 

D41 ARRAY SEL Y 76 5.5 0.0 0.5 mA 1-3 

D42 MEM DATA 16 94 5 .5 0 .0 0 .1 m A 1 -3 
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Test 
cond 

Signal name Pin 
no. 

Vin 
(V) 

25 + 
Initial 

5'C 
limits Units Notes 

Min Max 

D43 MEM DAÜA 18 95 5.5 0.0 0.1 mA 1-3 

D44 MEM DAI. A 20 •9-6 5.5 0.0 0.1 mA 1-3 

D45 MEM ADRS B 0 39 5. 5 0.0 0. 2 mf> ► 1- 3 

D46 MEM ADRS B 1 41 

D47 MEM ADRS B 2 42 

D48 MEM ADRS B 3 43 

D49 MEM ADRS B 4 47 

D50 MEM ADRS B 5 48 

D51 MEM ADRS B 6 49 

D52 MEM ADRS B 7 50 

D53 MEM ADRS B 8 89 

D54 MEM ADRS B 9 91 

D55 MEM ADRS BIO 92 

D56 MEM ADRS Bll 93 

D57 MEM ADRS B12 97 

D58 MEM ADRS B13 98 

D59 MEM ADRS B14 99 

D60 MEM ADRS B15 100 5.5 0 .0 0 .2 mA 1 -3 
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NOTES: 

1.  Input breakdown current test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.5 V + 55 mV D1-D60 

Power supply current 1.41 A NA D1-D60 

limit 

Forcing voltage, 5.5 V + 55 mV D1-D60 

(Vin) 

Pattern voltage 
high, (VH) 3.0 V + 100 mV D1-D60 

low, (VL) 0.0 V + 100 mV D1-D60 

Input current 
measurement NA + 10 uA D1-D4 

NA + 5 uA D5,D6 
NA + 10 uA D9-D12 
NA + 5 uA D13-D16 
NA + 30 uA D17 
NA + 10 uA D18 
NA + 40 uA D19 
NA + 25 uA D2 0 
NA + 5 uA D21-D23 
NA + 10 uA D24-D27 
NA + 5 uA D28-D31 
NA + 10 uA D32-D35 
NA + 5 uA D36-D39 
NA + 30 uA D40 
NA + 25 uA D41 
NA + 5 UA D42-D44 
NA + 10 UA D45-D60 

44 



MIL-M-28787/432 

NOTES: - Continued. 

2. The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 

(c) When making the test indicated on a pin, insure that 
the pin is disconnected from any drivers or comparators except 
those called for in the test. 

(d) The forcing voltage shall be applied to the pin 
specified in the appropriate test conditions in table V and the 
current then measured.  The forcing voltage overshoot shall not 
exceed 100 mV. 

3. Abbreviations used are defined in 6.1. 
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TABLE VI. Output short circuit current test. 

Test 
cond 

Signal name Pin 
no. 

VOUt 
(V) 

25 + 
Initial 

5-C 
limits Units Notes 

Min Max 

El MEM DATA 1 6 0.0 -350.0 -60.0 mA 1- 4 

E2 MEM DATA 3 7 

E3 MEM DATA 5 8 

E4 MEM DATA 7 9 

E5 MEM DATA 9 17 

E6 MEM DATA 0 56 

E7 MEM DATA 2 57 

E8 MEM DATA 4 58 

E9 MEM DATA 6 59 

E10 MEM DATA 8 67 

Ell MEM DATA 11 18 

E12 MEM DATA 13 19 

E13 MEM DATA 15 20 

E14 MEM DATA 17 44 

E15 MEM DATA 19 45 

E16 MEM DATA 21 46 

E17 MEM DATA 10 68 

E18 MEM DATA 12 69 

E19 MEM DATA 14 70 0.0 -3 50.0 
" 
60.0 

i 

mA 1-4 
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TABLE VI.  output short, circuit current test - Continued. 

Test 
cond 

Signal name 

E20 

E2JL 

E22 

MEM DATA 16 

MEM DATA 18 

-HEM DATA 20 

Pin 
no. 

94 

95 

96 

Vout 
(V) 

0.0 

0.0 

25 + 5*C 
Initial limits 
Min Max 

-350.0 

-350.0 

-60.0 

-60.0 

Units Notes 

mA 

TOA 

I 

1-4 

1-4 
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NOTES: 

1.  Output short circuit current test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.5 V + 55 mV E1-E22 

Power supply current 
limit 

1.41 A NA E1-E22 

Forcing voltage, 
(Vout) 

0.0 V + 50 mV E1-E22 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

E1-E22 
E1-E22 

Output current 
measurement NA + 14.5 mA E1-E22 

2.  The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 
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NOTES: - Continued. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing voltage shall be applied to the pin 
specified in the appropriate test conditions in table VT and the 
current then measured.  The forcing voltage undershoot shall not 
exceed 100 iHV. 

3. When performing this test, only one output shall be tested 
at a time, and the duration of momentarily grounding each output 
shall not exceed 1 second. 

4. Abbreviations used are defined in 6.1. 
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TABLE VII. Input . cur •rent ., ha .qh 1 evei i *« .St. 

Test 
cond 

Signal name Pin 
no. 

Vih 
(V) 

25 + 
Initial 

5*C 
limits Units Notes 

Min Max 

Fl MEM ADRS A 0 2 2. 4 -1. 2 0.04 mA 1- -3 

F2 MEM ADRS A 1 3 

F3 MEM ADRS A 2 4 

F4 MEM ADRS A 3 5 2. 4 -1. 2 0.04 mA 1- -3 

F5 MEM DATA 1 6 2. 4 -1. 6 0.02 mA 1- -3 

F6 MEM DATA 3 7 

F7 MEM DATA 5 8 

F8 MEM DATA 7 9 2. 4 -1. 6 0.02 mA l- -3 

F9 MEM ADRS A 4 11 2 4 -1 .2 0.( )4 mA l- -3 

F10 MEM ADRS A 5 12 

Fll MEM ADRS A 6 13 

F12 MEM ADRS A 7 14 2 .4 -1 .2 0.( 34 mA 1- -3 

F13 MEM DATA 9 17 2 .4 -1 .6 0.( 32 mi \ 1- -3 

F14 MEM DATA 11 18 

F15 MEM DATA 13 19 

F16 MEM DATA 15 20 2 .4 -1 .6 0. D2 mi \ 1- -3 

F17 WRITE DATA 22 2.4 -9.6 0.12 mA 1-3 

F18 WR CHK BIT 23 2.4 -3.2 0.04 mA 1-3 

F19 ENABLE CAS 24 2.4 -12.8 0.16 mA 1-3 

F20 ARRAY SEL X 26 2 .4 -8 .0 0. 1 UL \ 1 -3 

50 



MIL-M-28787/432 

TABLE VII.  Input current, high level, test - Continued. 

Test Signal name Pin 
no. 

Vih 
(V) 

25 + 
Initial 

5*C 
limits Units Notes 

cond Min Max 

F21 MEM JJATA 17 44 2. 4 -1.6 0.02 mA 1- ■3 

F22 MEM DATA 19 45 

F23 MEM DATA 21 46 2. 4 -1. 6 0.02 -aA 1-3 

F24 MEM ADRS A 8 52 2. 4 -1. 2 0.04 mA 1- ■3 

F25 MEM ADRS A 9 53 

F26 MEM ADRS A10 54 

F27 MEM ADRS All 55 2. 4 -1. 2 0.04 mA 1- •3 

F28 MEM DATA 0 56 2. 4 -1. 6 0.02 mA 1- -3 

F29 MEM DATA 2 57 

F30 MEM DATA 4 58 

F31 MEM DATA 6 59 2 .4 -1 .6 0.02 mA 1- -3 

F32 MEM ADRS Al2 61 2 .4 -1 2 0.( )4 nl V 1- -3 

F3 3 MEM ADRS Al3 62 

F34 MEM ADRS A14 63 

F35 MEM ADRS A15 64 2 .4 -1 .2 0.< 34 mi ̂ 1- -3 

F36 MEM DATA 8 67 2 .4 -1 .6 0.( 32 mJ ̂ 1- -3 

F37 MEM DATA 10 68 

F38 MEM DATA 12 69 

F39 MEM DATA 14 70 2 .4 -1 .6 0. 02 HL \ 1 -3 

F40 READ ENABLE 71 2 .4 -9 .6 0. 12 m A 1 -3 
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TABLE VII.  Input current, high level, test - Continued. 

Test 
cond 

Signal name Pin 
no. 

vih 
25 + 

Initial 
5*C 

. limits Units Notes 
(V) Min Max 

F4l ARRAY SEL Y 76 2.4 -8.0 0.1 mA 1-3 

F42 MEM DATA 16 94 2. 4 -1.6 0.02 mA 1- -3 

F4 3 MEM DATA 18 95 

F44 MEM DATA 20 96 2. 4 -1.6 0.02 mA 1- -3 

F4 5 MEM ADRS B 0 39 2. 4 -1.2 0.04 mA 1- -3 

F46 MEM ADRS B 1 41 

F4 7 MEM ADRS B 2 42 

F4 8 MEM ADRS B 3 43 

F49 MEM ADRS B 4 47 

F50 MEM ADRS B 5 48 

F51 MEM ADRS B 6 49 

F52 MEM ADRS B 7 50 

F53 MEM ADRS B 8 89 

F54 MEM ADRS B 9 91 

F55 MEM ADRS BIO 92 

F56 MEM ADRS Bll 93 

F57 MEM ADRS B12 97 

F58 MEM ADRS B13 98 

F59 MEM ADRS B14 99 

F60 MEM ADRS B15 100 2.4 -1.2 0.04 HL K 1 -3 
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NOTES: 

1.  Input current, high level, test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.5 V + 55 JBV F1-F60 

Power supply current 1.41 A NA F1-F60 
limit 

Forcing voltage, 
(Vih) 

2.4 V + 50 mV F1-F60 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
100 mV 

F1-F60 
F1-F60 

Input current 
measurement NA 

NA 
+ 
+ 

62.0 UA 
81.0 uA 

F1-F4 
F5-F8 

NA + 62.0 uA F9-F12 
NA + 81.0 uA F13-F16 
NA + 490.0 uA F17 
NA + 162.0 uA F18 
NA + 650.0 uA F19 
NA + 410.0 UA F20 
NA + 81.0 uA F21-F23 
NA + 62.0 uA F24-F27 
NA + 81.0 UA F28-F31 
NA + 62.0 UA F32-F35 
NA + 81.0 UA F36-F39 
NA + 486.0 UA F40 
NA + 410.0 UA F41 
NA + 81.0 UA F42-F44 
NA + 62.0 uA F45-F60 

2.  The following procedure is required to perform this test: 
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NOTES: - Continued. 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing voltage shall be applied to the pin 
specified in the appropriate test conditions in table VII and the 
current then measured.  The forcing voltage overshoot shall not 
exceed 100 mV. 

3.  Abbreviations used are defined in 6.1. 
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TABLE VIII.  Input current, low level, test 

Test 
cond 

Signal name Pin 
no. 

Vil 
(V) 

25 ± 
Initial 

5*C 
limits Units Notes 

Min Max 

Gl MEM ADRS A 0 2 0. 4 -1. 2 0.04 mA L 1- 3 

G2 MEM ADRS A 1 3 

-JG3 MEM ADRS A 2 4 

G4 MEM ADRS A 3 5 0. 4 -1. 2 0.04 mA 1- ■3 

G5 MEM DATA 1 6 0. 4 -1. 6 0.02 mA 1- ■3 

G6 MEM DATA 3 7 

G7 MEM DATA 5 8 

G8 MEM DATA 7 9 0 4 -1. .6 0.02 mA 1- -3 

G9 MEM ADRS A 4 11 0 .4 -1. .2 O.C )4 mA 1- -3 

G10 MEM ADRS A 5 12 

Gil MEM ADRS A 6 13 

G12 MEM ADRS A 7 14 0 .4 -1 .2 0.1 34 mA 1- -3 

G13 MEM DATA 9 17 0 .4 -l .6 0. 32 ITU \ 1 -3 

G14 MEM DATA 11 18 

G15 MEM DATA 13 19 

G16 MEM DATA 15 20 0 .4 -l .6 0. 02 m A 1-3 

G17 WRITE DATA 22 0.4 -9.6 0.12 mA 1-3 

G18 <WR CHK BIT 23 0.4 -3,2 0.04 mA 1-3 

G19 ENABLE CAS 24 0.4 -12.8 0.16 mA 1-3 

G20 ARRAY SEL X 26 0 .4 -8 .0 0. 1 m A 1 -3 
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TABLE VIII.  Input current, low level, test - Continued. 

Test 
cond 

Signal name Pin 
no. 

Vil 
25 + 

Initial 
5*C 

. limits Units Notes 
(V) Min Max 

G21 MEM DATA 17 44 0. 4 -1. 6 0.02 mA 1- •3 

G22 MEM DATA 19 45 

G23 MEM DATA 21 46 0. 4 -1. 6 0.02 mA 1- -3 

G24 MEM ADRS A 8 52 0. 4 -1. 2 0.04 mA 1- ■3 

G25 MEM ADRS A 9 53 

G26 MEM ADRS A10 54 

G27 MEM ADRS All 55 0. 4 -1. 2 0.04 mA 1- -3 

G28 MEM DATA 0 56 0 4 -1 6 O.C )2 ml V 1- -3 

G29 MEM DATA 2 57 

G30 MEM DATA 4 58 

G31 MEM DATA 6 59 0 4 -1 6 0.( )2 mi V 1- -3 

G32 MEM ADRS A12 61 0 .4 -1 2 0.( )4 mi ̂ 1- -3 

G33 MEM ADRS Al3 62 

G34 MEM ADRS A14 63 

G35 MEM ADRS Al5 64 0 .4 -1 .2 0.( 34 ml k. 1- -3 

G36 MEM DATA 8 67 0 .4 -1 .6 0.( )2 ml \ 1- -3 

G37 MEM DATA 10 68 

G38 MEM DATA 12 69 

G39 MEM DATA 14 70 0 .4 -1 .6 0.« 32 mi i 1- -3 

G40 READ ENABLE 71 0 

1 

.4 -9 .6 o.: L2 mi \ 1- -3 
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TABLE VIII.  input current, low level, test - Continued 

Test 
cond 

Signal name Pin 
no. 

Vil 
(V) 

25 + 
Initial 

5*C 
limits Units Notes 

Min Max 

G41 ARRAY SEL Y 76 0.4 -8.0 0.1 mA 1-3 

G42 MEM DATA 16 94 0. 4 -1. 6 0.02 ma 1- 3 

G43 MEM DATA 18 95 

G44 MEM DATA 20 96 0. 4 -1. 6 0.02 mA i 1- 3 

G45 MEM ADRS B 0 39 0.4 -1. 2 O.C 4 TOP L 1- •3 

G46 MEM ADRS B 1 41 

G47 MEM ADRS B 2 42 

G48 MEM ADRS B 3 43 

G49 MEM ADRS B 4 47 

G50 MEM ADRS B 5 48 

G51 MEM ADRS B 6 49 

G52 MEM ADRS B 7 50 

G53 MEM ADRS B 8 89 

G54 MEM ADRS B 9 91 

G55 MEM ADRS BIO 92 

G56 MEM ADRS Bll 93 

G57 MEM ADRS B12 97 

G58 MEM ADRS B13 98 

G59 MEM ADRS B14 99 

G60 MEM ADRS B15 100 0 .4 -1 .2 0. 04 m. h 
i 

1-3 
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NOTES 

1.  Input current, low level, test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (vcc) 5.5 V + 55 mV G1-G60 

Power supply current 1.41 A NA G1-G60 

limit 

Forcing voltage, 
(Vil) 

0.4 V + 50 mV G1-G60 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 
+ 

100 mV 
100 mV 

G1-G60 
G1-G60 

Input current 
measurement NA 

NA 
+ 
+ 

62.0 uA 
81.0 uA 

G1-G4 
G5-G8 

NA + 62.0 uA G9-G12 
NA + 81.0 uA G13-G16 

NA + 490.0 uA G17 
NA + 162.0 uA G18 
NA + 650.0 UA G19 
NA + 410.0 uA G20 
NA + 81.0 UA G21-G23 

NA + 62.0 UA G24-G27 

NA + 81.0 UA G28-G31 
NA + 62.0 UA G32-G35 
NA + 81.0 UA G36-G39 
NA + 486.0 uA G40 
NA + 410.0 UA G41 
NA + 81.0 UA G42-G44 

NA + 62.0 UA G45-G60 

2.  The following procedure is required to perform this test: 
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NOTES: - Continued. 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power «upply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make ±he indicated measurement at the 
appropriate pattern line. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing voltage shall be applied to the pin 
specified in the appropriate test conditions in table VIII and 
the current then measured.  The forcing voltage overshoot shall 
not exceed 100 mV. 

3.  Abbreviations used are defined in 6.1. 
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inoiuj U.A. 

Test 
cond 

Signal name Pin 
no. 

I oh 
(mA) 

25 + 5*C 
Initial limits Units Notes 

Min Max 

HI MEM DATA 1 6 -0. 4 2. 4 4. 5 V 1- 4 

H2 MEM DATA 3 7 

H3 MEM DATA 5 8 

H4 MEM DATA 7 9 

H5 MEM DATA 9 17 

H6 MEM DATA 0 56 

H7 MEM DATA 2 57 

H8 MEM DATA 4 58 

H9 MEM DATA 6 59 

H10 MEM DATA 8 67 

Hll MEM DATA 11 18 

H12 MEM DATA 13 19 

H13 MEM DATA 15 20 

H14 MEM DATA 17 44 

H15 MEM DATA 19 45 

H16 MEM DATA 21 46 

H17 MEM DATA 10 68 

H18 MEM DATA 12 69 

H19 MEM DATA 14 70 -0 
1 
.4 2 .4 4 .5 V 1 -4 
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TABLE IX.  Output voltage, high level, test - Continued, 

Test 
cond 

Signal name Pin 
no. 

I oh 
25 + 

Initia] 
5'C 

L limits Units Notes 
(mA) Min Max 

H20 HEM DATA 16 94 -0.4 2.4 4.5 V 1- -4 

H2.1 KEM J)ATA 18 95 

H22 HBM DATA 20 96 -0.4 2.4 4.5 V 1-4 
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NOTES: 

1.  Output voltage, high level, test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 4.5 V +  4 5 mv H1-H22 

Power supply current 
limit 

1.41 A NA H1-H22 

Forcing current, 
(loh) 

-0.4 mA +  40 uA H1-H22 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

H1-H22 
H1-H22 

Output voltage 
measurement NA + 105 mV H1-H22 

2.  The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 
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NOTES: - Continued. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing current shall be applied to the pin 
specified in the appropriate test conditions in table IX and the 
voltage then measured. 

3. 3*he load shall be as indiaaked on figure 9. 

4. Abbreviations used are defined in 6.1. 
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■*   Point   L 
(to   output) 

•   GNE 

NOTES: 

1. CR1 ■= 1N4148 or equivalent. 

2. The load capacitance is defined as follows: 

(a) C ■= 100 + 10 pF (including probe and parasitic 
capacitance) for sample dynamic tests. 

(b) C = 300 + 30 pF (including probe and parasitic 
capacitance) for qualification dynamic tests. 

(c) The functional test shall be performed with only a 100 
+ 10 pF load (including probe and parasitic capacitance) 
attached to each output. 

(d) C not required for any other tests. 

FIGURE 9.  Logic load circuit. 
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NOTES: - Continued. 

3.  Select Rl for a current flow of Iol when point L is held at 
Vol.  The values of Iol and Vol for each output are in the table 
below. 

4.  The value of R2 for 'each output load shall be as specified 
in the table below. 

Pin number R2  .1/ Iol Vol 
(ohms) (mA) (volts) 

6,7,8,9,17,18,19, 6200 6.0 0.5 
20,44,45,46,56, 
57,58,59,67,68, 
69,70,94,95,96 

27,72,84 NA 6.0 0.5 

L/ All resistors ai re metal film, + l percent r  1/4 W. 
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Test 
cond 

Signal name Pin 
no. 

Iol 
(mA> 

25 + 
Initial 

5*C 
limits units Notes 

Min Max 

Jl MEM DATA 1 6 6. 0 0. 0 0. 5 V r 1- 4 

J2 MEM DATA 3 7 

J3 MEM DATA 5 8 

J4 MEM DATA 7 9 

J5 MEM DATA 9 17 

J6 MEM DATA 0 56 

J7 MEM DATA 2 57 

J8 MEM DATA 4 58 

J9 MEM DATA 6 59 

J10 MEM DATA 8 67 

Jll DYNAMIC RAM 27 

J12 PERFORMANCE0 72 

J13 HERE 84 

J14 MEM DATA 11 18 

J15 MEM DATA 13 19 

J16 MEM DATA 15 20 

J17 MEM DATA 17 44 

J18 MEM DATA 19 45 

J19 MEM DATA 21 46 

J20 MEM DATA 10 68 6 .0 0 .0 0 .5 V 1 -4 
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TABLE X.  Outtmt voltaqe, low level, test - Continued. 

Test 
cond 

Signal name Pin 
no. 

lol 
(mA) 

25 ± 
Initia] 

5'C 
L limits Units Notes 

Min Max 

J21 MEM DATA 12 69 6.0 0. 0 o. 5 V 1- -4 

J22 MEM DATA 14 70 

J23 MEM DATA 16 94 

J24 MEM DATA 18 95 

J25 MEM DATA 20 96 6.0 0 .0 0 .5 V 1- -4 

67 



MIL-M-28787/432 

NOTES: 

1.  Output voltage, low level, test tolerance table, 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 4.5 V +  45 mV J1-J25 

Power supply current 
limit 

1.41 A NA J1-J25 

Forcing current, 
(Iol) 

6.0 nA + 600 uA J1-J25 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

J1-J25 
J1-J25 

Output voltage 
measurement NA + 25 mV J1-J25 

2.  The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 
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NOTES: - Continued. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing current shall be applied to the pin 
specified in the appropriate test conditions in table X and the 
voltage then jaeasured. 

3. The load shall.be as indicated on figure 9. 

4. Abbreviations used are defined in 6.1. 
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TABLE XI.  Output leakage current, high and low level, test. 

Test Signal name Pin 
no. 

Forcing 
voltage 

25 + 
Initia] 

5'C 
L limits Units Notes 

cond (V) Min Max 

Hie jh level 

27 2.4 -0.05 0.05 Kl DYNAMIC RAM mA 1-3 

K2 PERFORMANCEO 72 

K3 HERE 84 2.4 -0.05 0.05 mA 1-3 

Low level 

27 0.4 -0.05 0.05 mA K4 DYNAMIC RAM 1- -3 

K5 PERFORMANCEO 72 

K6 HERE 84 0.4 -0.05 0.05 mA 1- -3 
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NOTES: 

1.  Output leakage current, high and low level, test tolerance 
table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.5 V +  55 mv K1-K6 

Power supply current 
limit 

1.41 A NA K1-K6 

Forcing voltage, 
(Von) 
(Vol) 

2.4 V 
0.4 V 

+  50 mV 
+  50 mV 

K1-K3 
K4-K6 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

K1-K6 
K1-K6 

Output current 
measurement NA + 5 uA K1-K6 

2.  The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) Precondition the module under test to achieve the 
required state and make the indicated measurement at the 
appropriate pattern line. 
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NOTES: - Continued. 

(c) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(d) The forcing voltage shall be applied to the pin 
specified in the appropriate test conditxons in table XI and the 
current then measured.  The forcing voltage overshoot shall not 
exceed 100 mV. 

3.  Abbreviations used are defined in 6.1. 
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Test 
cond 

Signal name Pin 
no. 

lin 
(V) 

25 + 5*C 
Initial limits Units Notes 
Min Max 

01 MEM ADRS A 0 2 -18 .0 -1.2 0. 0 V 1- 3 

02 MEM ADRS A 1 3 

03 MEM ADRS A"2 4 

04 MEM ADRS A 3 5 

05 MEM DATA 1 6 

L6 MEM DATA 3 7 

L7 MEM DATA 5 8 

L8 MEM DATA 7 9 

*? MEM ADRS A 4 11 
i 

10 MEM ADRS A 5 12 

I Ml MEM ADRS A 6 13 

| L12 MEM ADRS A 7 14 

LI 3 MEM DATA 9 17 

LI 4 
i 

MEM DATA 11 18 

015 MEM DATA 13 19 

016 MEM DATA 15 20 

Tal 7 WRITE DATA 22 

018 WR CHK BIT 23 

L19 ENABLE CAS 24 

L20 ARRAY SEL X 26 

L21 MEM ADRS B 0 39 -1 8.0 -1 .2 0 .0 V 1 
"3 
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Test 
cond 

Signal name Pin 
no. 

vin 
(V) 

25 + 5*C 
Initial limits Units Notes 

Min Max 

L22 MEM ADRS B 1 41 -18 .0 -1. 2 0. 0 V 1- 3 

L23 MEM ADRS B 2 42 

L24 MEM ADRS B 3 43 

L25 MEM DATA 17 44 

L26 MEM DATA 19 45 

L2 7 MEM DATA 21 46 

L28 MEM ADRS B 4 47 

L29 MEM ADRS B 5 48 

L30 MEM ADRS B 6 49 

L31 MEM ADRS B 7 50 

L3 2 MEM ADRS A 8 52 

L3 3 MEM ADRS A 9 53 

L34 MEM ADRS A10 54 

L3 5 MEM ADRS All 55 

L3 6 MEM DATA 0 56 

L37 MEM DATA 2 57 

L38 MEM DATA 4 58 

L39 MEM DATA 6 59 

L4 0 MEM ADRS Al2 61 

L41 MEM ADRS Al3 62 

L42 MEM ADRS A14 63 -1 8.0 -1 .2 0 
1 
.0 V 1 -3 
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Test 
cond 

Signal name Pin 
no. 

Vin 
(V) 

25 + 5*C 
Initial limits Units Notes 
Min  1  Max 

L43 MEM ADRS Al5 64 -18 .0 -1. 2 0. 0 V 1- 3 

L44 MEM DATA 8 67 

IAS MEM DATA 10 68 

L46 MEM DATA 12 69 

L47 MEM DATA 14 70 

L4 8 READ ENABLE 71 

L49 ARRAY SEL Y 76 

L50 MEM ADRS B 8 89 

L51 MEM ADRS B 9 91 

L52 MEM ADRS BIO 92 

L53 MEM ADRS Bll 93 

L54 MEM DATA 16 94 

L55 MEM DATA 18 95 

L56 MEM DATA 20 96 

L57 MEM ADRS B12 97 

L58 MEM ADRS B13 98 

L59 MEM ADRS B14 99 

L60 MEM ADRS B15 100 -1 8.0 -1 .2 0 .0 
. 

V 1-3 
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NOTES: 

1.  Input clamp diode voltage test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) Off NA L1-L60 

Power supply current 
limit 

NA NA L1-L60 

Forcing current, 
(Iin) 

-18 mA + 1.8 mA L1-L60 

Pattern voltage 
high, (VH) 
low, (VL) 

NA 
NA 

NA 
NA 

L1-L60 
L1-L60 

Input voltage 
measurement NA 

.... 

+ 60 mV L1-L60 

2. The following procedure is required to perform this test: 

(a) No power shall be applied to the module. 

(b) When making the test indicated on a pin, insure that the 
pin is disconnected from any drivers or comparators except those 
called for in the test. 

(c) The forcing current shall be applied to the pin 
specified in the appropriate test conditions in table XII and the 
voltage then measured. 

3. Abbreviations used are defined in 6.1. 
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TABLE XIII.  Power supply filter capacitance test. 

Test 
cond 

M 

Parameter 

PS FC 

Pin 
numbers 

25 + 5*C 
Initial limits 
Min 

6.7 

Max 

12.5 

Units 

uF 

Notes 

1-4 

NOTES: 

1.  Power supply filter capacitance test tolerance table. 

Condition Value Accuracy Test 
condition 

Capacitance bridge 
frequency l KHz + 100 Hz M 

Capacitance bridge 
voltage 0.3 Vp +  30 mVp M 

Capacitance 
measurement NA + 290 nF M 

2. The capacitance bridge used in this test shall be item C01. 
The negative terminal shall be connected to the module ground and 
the positive terminal to the pin indicated in table XIII. 

3. The test circuit shall be as indicated on figure 10. 

4. Abbreviations used are defined in 6.1. 
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It*- C8I 
C«f>ic l t&no« 
Bridge 

1,31,S1,BI     +SV 
18,25,40,69,75,68     CND 

2 HEM rajRS BUS n 
j HEM nuRS oua n 
4 MEH RDRS GUS R 
5 »CM RDRS BUS fl 

11 HEM RDRS BUS R 
12 tCH RDRS BUS R 
13 HEM RDRS BUS R 
14 HE« TORS BUS R 
22 WRITE ORTR PULS 
23 «UTE CHECK BIT 
24 ENABLE  CflS 
28 HRRRY SEL X 
39 HEX RDRS BUS B 
41 HEM  RDRS BUS B 
42 HEM  RDRS  BUS B 
43 ME« RDRS BUS B 
47 HE» RDRS BUS B 
IB HEU RDRS BUS B 
43 MEM RDRS BUS B 
SB HEM  RDRS  BUS  B 
52 HE» RDRS BUS B 
53 HEM RDRS BUS B 
34 HEM RDRS BUS B 
S3 HEM RDRS BUS B 
61 HEM RDRS BUS B 
62 HEM RDRS BUS B 
63 HEM RDR5 BUS B 
K4 HCH RDRS BUS B 
71 REHD ENRBIX 
76 RRRRY SO. Y 
83 MEM RDRS BUS B 
31 HEM RDRS BUS B 
92 HEM RDRS BUS B 
93 HEM RDRS BUS B 
S? MEM RDRS BUS B 
SB HEM RDRS BUS E 
33 MEM   rtDRS   BU5   B 

tOB HEM   RDRS   BUS  B 

JEJ 126K  DRfltt   RRRfir 

BIT 0 
BIT I 
BIT 2 
BIT 3 
BIT 4 
BIT 3 
BTT 6 
BIT 7 
E 
PULSE 

BtT e 
BIT i 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT Q 
BIT 9 
BIT ia 
BIT u 
BIT IS 
BIT 13 
BIT 14 
BIT 15 

BIT e 
BIT 9 
BIT 10 
BIT 11 
BIT 12 
BIT 13 
BIT 14 
BIT IS 

MEM DflTH BUS BIT 1 6 
«CM BHTH BUS BIT 3 7 
MEM DRTfl BUS BIT S e 
MEM DRTfl BUS ■IT 7 8 
MEM DRTfl BUS BIT 9 17 
MEM DRTfl BUS BIT 11 18 
MEM DBTfl BUS BIT 13 19 
MEM DRTfl BUS BIT 15 20 
MEM DRTR BUS BIT ]7 44 
MEH DRTR BUS BIT 19 45 
MEM DRTfl BUS BIT 21 4£ 
MEM DRTfl BUS BIT 0 SB 
MEM DRTfl BUS BIT 2 5? 
MEM DHTfl BUS BIT 4 58 
MEH DRTfl BUS BIT 6 39 
MEM DRTfl BUS BIT 8 67 
MEM DRTfl BUS BIT 19 68 
MEM DRTfl BUS BIT 12 63 
MEM DHTH BUS BIT 14 7« 
MEM DRTfl BUS BIT IS 94 
MEH DRTfl BUS BIT IB 9S 
MEM DRTfl BUS BIT 20 96 

DYNAMIC ROM 27 
RRRRY SELECT 1  OR Y 29 

MUX Rt OR Bl 32 
1NIT CRS 35 

PERFORMANCE B 72 
HERC 84 

ENflBLX  REFRESH 21 

UNUSED  PINS«      13.16.26.38.33 
34.36,37,38,65.66,73.74.77 

78.79.90.62,83,85.86 
87.86 

FIGURE   10. Power supply filter capacitance test circuit for 
table XIII. 
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TABLE XIV.  Power supply current test. 

Test 
cond 

Parameter Pin 
no. 

25 + 
Initial 

5*C 
L limits Units Notes 

Min Max 

N Ice 1,31 
51,81 

350 1210 mA 1-3 

NOTES: 

1.  Power supply current test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.5 V +  55 mV N 

Power supply current 
limit 

1.41 A NA N 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

N 
N 

Power supply current 
measurement NA +  43 mA N 

2. The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
-table. 

(b) Precondition the module under test and take a 
measurement at the pattern line with the maximum power supply 
current as indicated in table XIV. 

3. Abbreviations used are defined in 6.1. 
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Test 
cond 

PI 

P2 

TABLE XV.  Functional test. 

Test description 

Functional test 
minimum power supply voltage 
maximum pattern rate (225 nS) 

Functional test 
maximum power supply voltage 
maximum pattern rate (225 nS) 

Notes 

1-3 

1-3 

NOTES: 

1.  Functional test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 4.5 V 
5.5 V 

+  45 mV 
+  55 mV 

PI 
P2 

Power supply current 
limit 

1.41 A NA P1,P2 

Pattern voltage 
high, (VH) 
low, (VL) 

2.4 V 
0.4 V 

+ 100 mV 
+ 100 mV 

P1,P2 
P1,P2 

Output voltage 
verification 

high, (Voh) 
high, (Voh) 
low, (Vol) 

NA 
NA 
NA 

+ 105 mV 
+ 155 mV 
+  20 mV 

PI 
P2 
P1,P2 
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NOTES: - Continued. 

2. The following procedure is required to perform this test: 

(a)  The module power supply and ground pins shall be 
connected 41s specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

Cb)  Use the appropriate pattern to verify the functional 
performance of the module as indicated in table XV using only a 
capacitive load of 100 pF (see figure 9).  The output compare 
levels shall be as follows: 

High level:  2.4 V < Voh < Vcc 
Low level:   0.0 V < Vol < 0.5 V 

(c)  The -module inputs shall not violate the minimum input 
timing parameters referenced on figure 11. 

3. Abbreviations used are defined in 6.1. 
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HEM HDRS  R^B  B-J3 

RRRHY  SEL X 
WJRRY   BEL  V 

ENRBLE CftS 

RenO EMFfflLC 

MEH   RDRS  fl/1   a-!5 

RRRRY SEL  X 
RRRRY   SO.   Y 

ENABLE CAS 

MEM arm 0-21 

WRITE   DRTR 

< 
5H3 

1 
-at 

> 

*<*>; 

^ / 

© 

< 

\ 

v 

©■« 

^v_ 

PR 

PB 

• PR 
Vre? 

. PB 

■PR 

• PB 

PR 
Vr*<f 

■ PB 

PR 

Vrif 

PB 

Vref 

PB 

PR 

Vr«f 

• PB 

PR 

Vref 

• PB 

- PA 

Vrtf 

- PB 

NOTES: 

1. (1)  HEM ADRS A/B 0-15 to ARRAY SEL X/ARRAY SEL Y. 

Setup time:  10 nS minimum. 

2. (2)  ARRAY SEL X/ARRAY SEL Y to ENABLE CAS. 

Setup time:  27 nS minimum. 

FIGURE 11.  Input timing parameters for table XV. 
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NOTES: - Continued. 

3. (3) ARRAY SEL X/ARRAY SEL Y to READ ENABLE. 

Setup time:  85 nS minimum. 

4. (4) READ ENABLE to ENABLE CAS. 

Setup time:  1 nS minimum. 

5. (5) READ ENABLE to MEM ADRS A/B 0-15. 

Setup time:  0 nS minimum. 

6. (6) ARRAY SEL X/ARRAY SEL Y to WRITE DATA. 

Setup time:  83 nS minimum. 

7. (7) MEM DATA 0-21 to WRITE DATA. 

Setup time:  9 nS minimum. 

8. (8) WRITE DATA to MEM ADRS A/B 0-15. 

Setup time:  8 nS minimum. 

FIGU RE 11.  Input timinq parameters for table XV - Continued. 
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Test 
cond 

Ql 

Q2 

Q3 

Q4 

TABLE XVI.  Dynamic test. 

Test description 

Dynamic test, sample 
maximum pattern rate (225 nS) 
minimum power supply 

Dynamic test, sample 
maximum pattern rate (225 nS) 
maximum power supply 

Dynamic test, qualification 
maximum pattern rate (22 5 nS) 
minimum power supply 

Dynamic test, qualification 
maximum pattern rate (225 nS) 
maximum power supply 

Notes 

1-6 

1-6 

1-6 

1-6 

NOTES: 

1.  Dynamic test tolerance table, 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 4.5 V 
5.5 V 

+  45 mV 
+  55 mV 

Q1,Q3 
Q2,Q4 

Power supply current 
limit 

1.41 A NA Q1-Q4 

Input voltage 
high, (VH) 
low, (VL) 

2.4 V 
0.4 V 

+ 100 mV 
+ 100 mV 

Q1-Q4 
Q1-Q4 
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NOTES: - Continued. 

Condition Value Accuracy Test 
condition 

Output voltage 
verification 

high, (Voh) 
high, (Voh) 
low, (Vol) 

NA 
NA 
NA 

+ 100 mV 
+ 100 mV 

- + 100 .mV 

XJ1,Q3 
Q2,Q4 
Q1-Q4 

2. The following procedure is required to perform this test: 

(a) The module power supply and ground pins shall be 
connected as specified in the power supply stress test table. 
The power supply voltage, including overshoot, shall not exceed 
the value specified in the power supply stress test tolerance 
table. 

(b) The output compare levels shall be as follows: 

High level:  Vref < Voh < Vcc 
Low level:   0.0 V < Vol < Vref 

(c) The dynamic parameters are found in table XVII. 

3. The load circuit for this test is specified on figure 9. 

4. Input/Output (I/O) waveforms are as referenced on figure 12 
All of the input waveforms shall have the following 
characteristics: 

tTLH -> <^- tTHL 

- VH 
- 30 X 

- VREF 

- 10 V. 
-' VL 
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NOTES: - Continued. 

Where: 

(a) VH and VL are as specified in the test tolerance table, 

(b) tTLH - tTHL < 10 nS. 

(c) Vref = 1.6 V. 

5. This test shall be performed as indicated in table XVI. 

6. Abbreviations used are defined in 6.1. 
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TABLE XVII.  Dynamic parameters 

Minimum Maximum 
Ref Sym Parameter limit imit Unit Figs 

nuro -55*C 25'C 85*C -55*C 25-C 85*C 

1 tsu HEM ADRS A 
0-15 
to 
ARRAY SEL 3C 

10 10 10 — — — nS 12 

1 tsu JJEM ABES A 
0-15 
to 
ARRAY SEL Y 

10 10 10 nS 12 

1 tsu MEM ADRS B 
0-15 
to 
ARRAY SEL X 

10 10 10 nS 12 

1 tsu «EM ADRS B 
0-15 
to 
ARRAY SEL Y 

10 10 10 nS 12 

2 tsu ARRAY SEL X 
to 
ENABLE CAS 

27 27 27 • — "" nS 12 

2 tsu ARRAY SEL Y 
to 
ENABLE CAS 

27 27 27 nS 12 

3 tsu ARRAY SEL X 
to 
READ ENABLE 

85 85 85 — — mm nS 12 

3 tsu ARRAY SEL Y 
to 
READ ENABLE 

85 85 85 nS 12 

4 tpd ARRAY SEL X 
to 
IDEM DATA 
0-21 

180 180 180 nS 12 

4 tpd ARRAY SEL Y 
to 
MEM DATA 
0-21 

180 180 180 nS 12 
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TABLE XVII. Dynam ic pa ramet ers - t;orvcxnuea. 

Minimum Maximum 

Ref 
num 

Sym Parameter limit . imit Unit Figs 
-55-C 25*C 85*C -55*C 25*C 85*C 

5 tsu READ ENABLE 
to 
ENABLE CAS 

1 1 1 - - - nS 12 

6 tsu READ ENABLE 
to 
MEM ADRS A 
0-15 

0 0 0 nS 12 

6 tsu READ ENABLE 
to 
MEM ADRS B 
0-15 

0 0 0 nS 12 

7 tpw ARRAY SEL X 156 156 156 - - - nS 12 

7 tpw ARRAY SEL Y 156 156 156 ^ 
" 

nS 12 

8 tsu ARRAY SEL X 
to 
WRITE DATA 

83 83 83 " 

" 

nS 12 

8 tsu ARRAY SEL Y 
to 
WRITE DATA 

83 83 83 nS 12 

9 tsu MEM DATA 
0-21 
to 
WRITE DATA 

9 9 9 nS 12 

10 tpw WRITE DATA 50 50 50 - - - nS 12 

11 tsu WRITE DATA 
to 
MEM ADRS A 
0-15 

8 8 8 nS 12 

11 tsu WRITE DATA 
to 
MEM ADRS B 
0-15 

8 8 8 nS 12 
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s 

u 
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a: 
z 
Id 

c 
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(E 
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U 
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FIGURE 12a- Dynamic waveforms for table XVII 
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FIGURE 12b.  Dynamic waveforms for table XVII, 
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Test Signal name Pin 
no. 

25 + 5*C 
Initial limits Units Notes 

cond Min Max 

Inputs 

2 Rl MEM ADRS A 0 4 75 pF 1- 4 

R2 HEM ADRS A 1 3 

R3 MEM ADRS A 2 4 

R4 MEM ADRS A 3 5 

R5 MEM ADRS A 4 11 

R6 MEM ADRS A 5 12 

R7 MEM ADRS A 6 13 

R8 MEM ADRS A 7 14 4 75 PF 1-4 

R9 WRITE DATA 22 8 100 pF 1-4 

RIO WR CHK BIT 23 4 75 pF 1-4 

Rll ENABLE CAS 24 10 125 PF 1-4 

R12 ARRAY SEL X 26 10 100 pF 1-4 

R13 MEM ADRS B 0 39 t 4 7i Pi F 1« -4 

R14 MEM ADRS B 1 41 

R15 MEM ADRS B 2 42 

R16 MEM ADRS B 3 43 

R17 MEM ADRS B 4 47 

R18 MEM ADRS B 5 48 4 7 5 P 
j» 

1 

1-4 

R19 MEM ADRS B 6 49 4 100 PF 1-4 

R20 MEM ADRS B 7 50 4 10 0 P F 1 -4 
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TABLE XVIII.  Input and output capacitance test - Continued. 

Test Signal name Pin 
no. 

25 + 
Initial 

5*C 
limits Units Notes 

cond Min Max 

R21 MEM ADRS A 8 52 2 75 pF 1- ■4 

R22 MEM ADRS A 9 53 

R23 MEM ADRS A10 54 

R24 MEM ADRS All 55 

R25 MEM ADRS A12 61 

R26 MEM ADRS Al3 62 

R27 MEM ADRS A14 63 

R28 MEM ADRS Al5 64 > 75 pF 1- -4 

R29 READ ENABLE 71 6 175 pF 1-4 

R30 ARRAY SEL Y 76 10 100 PF 1-4 

R31 MEM ADRS B 8 89 I 11 Pi F 1- -4 

R32 MEM ADRS B 9 91 

R3 3 MEM ADRS BIO 92 

R3 4 MEM ADRS Bll 93 2 7! 5 P1 -» 1-4 

R3 5 MEM ADRS B12 97 2 100 pF 1-4 

R36 MEM ADRS B13 98 2 75 pF 1-4 

R37 MEM ADRS B14 99 2 75 pF 1-4 

R3 8 MEM ADRS B15 100 2 100 pF 1-4 

B. .directionals 

6 4 75 pF 1-4 R39 MEM DATA 1 

R4 0 MEM DATA 3 7 4 7 5 P F 1 -4 
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Test Signal name Pin 
no. 

25 + 
Initial 

5*C 
limits Units Notes 

cond Min Max 

R41 MEM DATA 5 8 <. 75 pF 1- 4 

R42 MEM DATA 7 9 

R43 MEM DATA 9 17 

R44 MEM DATA 11 18 

R45 MEM DATA 13 19 

R46 MEM DATA 15 20 

R47 MEM DATA 17 44 

R48 MEM DATA 19 45 

R49 MEM DATA 21 46 

R50 MEM DATA 0 56 

R51 MEM DATA 2 57 

R52 MEM DATA 4 58 

R53 MEM DATA 6 59 

R54 MEM DATA 8 67 

R55 MEM DATA 10 68 

R56 MEM DATA 12 69 

R57 MEM DATA 14 70 

R58 MEM DATA 16 94 

R59 MEM DATA 18 95 

R60 MEM DATA 20 96 
i 
4 

i 
75 PF 1-4 
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NOTES: 

1.  Input and output capacitance test tolerance table, 

Condition Value Accuracy Test 
condition 

Capacitance meter 
frequency 1 MHz + 100 KHz R1-R60 

Capacitance meter 
voltage 15 mV + 1.5 mV R1-R60 

Capacitance 
measurement NA + 3.55 pF R1-R8 

NA + 4.6 pF R9 
NA + 3.55 pF RIO 
NA + 5.75 pF Rll 
NA + 4.5 pF R12 
NA + 3.55 pF R13-R18 
NA + 4.8 pF R19,R2 0 
NA + 3.65 pF R21-R28 
NA + 8.45 pF R29 
NA + 4.5 pF R30 
NA + 3.65 pF R31-R34 
NA 4- 4.9 pF R3 5 
NA + 3.65 pF R3 6,R3 7 
NA + 4.9 pF R3 8 
NA + 3.55 pF R39-R60 

2. The capacitance meter used in this test shall be item C05. 
The negative terminal shall be connected to the module ground 
and the positive terminal to the pin indicated in table XVIII. 

3. The test circuit shall be as indicated on figure 13. 

4. Abbreviations used are defined in 6.1. 
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Itmm   CBS     ♦ 
CipiBitknc« 
Mc-ler 

1,31,SI,81     +6V 
]Q,23,48,68,73,98 CKD JEJ 128K  DRRM  RRRRY 

2 HE« HDR5 BUS H 
s HOI nans BUS n 
4 ME» HDRS  BUS R 
E HE» RDR6 BUG R 

ti MEM RDRS BUS R 
12 HEM RDRS BUS fl 
13 .HEM-RDRS BUS R 
14 *HEM RDRS  BUS R 
22 WRITE DRTfl PULS 
23 -MRrTE CHECK  BIT 
24 ENABLE CflS 
26 RRRRY SEX X 
39 HEM railtS BUS B 
41 HEM RDRS BUS B 
42 HEM RDRS BUS B 
43 HEM ADRS BUS B 
47 MEM RDRS BUS B 
48 MEM RDRS BUS B 
49 HEM RDR5 BUS B 
SB HEM RBRS BUS B 
52 HEH RDRS BUS B 
53 HEM RDRS BUS B 
34 HEM RDRS BUS B 
S3 HEM RDRS BUS B 
Cl HEM RDRS BUS B 
62 HEM RBRS BUS B 
63 HEM RDRS BUS B 
Et HOI HDRS BUS B 
71 READ ENRBLE 
78 RRRHY SEL Y 
89 HEM RDRS BUS B 
SI MEM RBRS BUS B 
92 HEM RBRS BUS B 
33 HEM RDRS BUS B 
97 HEM RDR5 BUS B 
SB HEM RDRS BUS B 
as HEM nans  aus B 
I0B MEM RDRS BUS B 

BIT  B 
l 
2 
3 
4 
5 
6 
7 

BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
t 

PULSE 

BIT 8 
BIT I 
BIT 2 
BIT 3 
BIT 4 
BIT 3 
BIT E 
BIT 7 
BIT B 
BIT 9 
BIT ia 
BIT it 
BIT 12 
BIT 13 
BIT !4 
BIT IS 

BIT 8 
BIT 3 
BIT 18 
BIT 11 
BIT 12 
BIT 13 
BtT 14 
BIT IS 

HEN DRTfl BUS BIT 1 E 
HEM IRIR- BUB ■IT 3 7 
MEM DRTfl BUS BIT s 8 
HEH DRTfl BUB BIT 7 e 
MEN DRTfl BUS BIT 9 17 
MEM DRTfl BUS BIT 11 le 

.MEHJJRTfl BUS .BIT 13 19 
•MEM BflTA BUS BIT IS 2a 
MEM DRTfl BUS BIT 17 41 
MEM DRTfl BUS ■IT 19 43 
MEM DRTfl BUS ■ IT 21 46 
MEM DRTfl BUS iJT a SB 
MEM DRTfl BUS ■IT 2 37 
MEM DRTfl BUS ■IT 4 SB 
MEM DRTfl BUS »IT 6 39 
MEM DRTfl BUS »IT e 67 
MEM DRTfl BUS BIT is 68 
MEH DRTfl BUS BIT 12 69 
MEM DRTfl BUS BIT 14 7B 
MEM DRTfl BUS BIT IB 94 
MEH DRTfl BUS BIT IÖ 95 
MEM DRTfl BUS BIT 26 96 

DYNRM1C  RRM 27 
ARRAY  SELECT X OR Y 29 

MUX Rl  OR Bl 32 
1NIT  CflS 35 

PERTORMHNCE  8 72 
HERE 94 

ENRBLE  REFRESH 21 

UNUSEO  PINS:      15.16.26.38.33 
34,36.37.38.65.66.73.74.77 

78,79.90.62,63,65.86 
67.68 

FIGURE   13. Input and output capacitance test circuit for 
table XVIII. 
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Test Parameter Pin 
no. 

25 + 5*C 
Initial limits Units Notes 

cond Min Max 

T PSTA 1 0 400 mV 1-4 

NOTES: 

1.  Power supply transient amplitude test tolerance table. 

Condition Value Accuracy Test 
condition 

Power supply, (Vcc) 5.0 V + 250 mV T 

Power supply current 
limit 

1.41 A NA T 

Pattern voltage 
high, (VH) 
low, (VL) 

3.0 V 
0.0 V 

+ 100 mV 
+ 100 mV 

T 
T 

Power supply transient 
amplitude measurement NA 

__—————— 

+  2 0 mV T 

2.  The following procedure is required to perform this test: 

(a)  The module power supply and ground pins shall be 
connected as specified in the power supply stress test table 
to an external source.  The power supply voltage, includxng 
overshoot, shall not exceed the value specified in the power 
supply stress test tolerance table. 
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NOTES: - Continued. 

(b) Precondition the module under test and make the 
indicated measurement for the test condition shown in table 
XIX. 

(c) Vcc pins 1 and 31 shall be shorted together, pins 51 and 
81 shall be shorted together and the scope point, probe 'A', 
shall be connected to the pin indicated in table XIX. 

(d) Using the oscilloscope, D06, inspect for the most 
negative spike as shown on -figure 14 at the pattern line wxth the 
maximum power supply current. 

(e) The maximum probe capacitance is 15 pF.  There shall be 
no other capacitance present on Vcc to ground. 

3. The test circuit shall be as indicated on figure 15. 

4. Abbreviations used are defined in 6.1. 
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Pose lb 1« 
Waveform 

at   Vcc 

M»x»mur Amplitude   of 
Most  Negative  Peak 

A—\ Vcc 
Basel me 

T 

FIGURE 14.  Power supply transient amplitude waveform for 
table XIX. 
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cte   Pvmmr 

Supply 
S.BV  *■   IB* ■zt 

it«» vai 
Prab« 

If» 006 

Tr>gg«r   in 

S: >fl 

MRP 

<S»«   not*  l ) 

1,31,61,81     -*SV 
IB,25.46,«8,75.96    CKB 

JEJ 128K   DRfltl   RRRRY 

z HEM RDRS BUS R BIT B 
3 NEU RDRS BUS P. SIT 1 
4 "DI KOKS  BUS n BIT e 
5 HEM RDRS BUS P. BIT 3 
11 HEM RDRS BUS R BIT 4 
12 MEM ntR5 BUS n BIT S 
13 -HEM RDRS BUS fl BIT S 
H »MEM RDRS BUS fi BIT 7 
CZ wriTC nrrrn wuujc 
23 -MRITE CHECK 1IT PULSE 
24 EMRBLE CHS 
26 RRRRY SEL X 
33 HEM RDRS BUS B BIT e 
HI HEM RDRS BUS B BIT 1 
42 MEM RDRS BUS B BIT 2 
43 MEM RDRS BUS B BIT 3 
47 MEM RDRS BUS B BIT 4 
48 MEM RDRS BUS B BIT S 
43 MEM RDRS BUS B BIT E 
3?) HEM RDRS BUS B BIT 7 
£2 HEM RDRS BUS B BIT B 
33 HEM RDRS BUS B BIT 9 
54 MCM RDRS BUS B BIT IB 
S5 HEM RDRS BUS B BIT 1 I 
El MEM RDRS BUS B BIT 12 
EZ MCM RDRS BUS B BIT 13 
S3 HEM RDRS BUS B BIT 14 
E4 HEM RDRS BUS B BIT 15 
71 RCMO EMRBLE 
76 RRRRY SEL Y 
B9 HEM RDRS BUS B BIT e 
31 MCM raws BUS B BIT 3 
32 HEM RDRS BUS B BIT ie 
33 MEM RDRS BUS B BIT 11 
37 MD1 MBR5 BUS B BIT 12 
98 MEM RDRS BUS B BIT 13 
99 MEM RDRS BUS B BIT 5 4 
IBB MEM RDRS BUS B BIT 15 

MEM 
HEM 
MEM 
HEM 

MEM 
MEM 
HEM 

'MEM 
MEM 
HEM 
MEM 
HEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
MEM 
HEH 
MEM 

DRTR BUS 
DRTR BUS 
BPTTfl BUS 
DRTR-AIB 
DRTR BUS 
term BUS 

BRTR.BUS 
DHTR.BUS 
BMTH..BU3 
DRTR BUS 
DRTR BUS 
ORTF) BUS 
DRTR BUS 
DRTR BUS 
DRTR BUS 
DRTR BUS 
DRTR BU5 
DRTR BUS 
DRTR BUS 
DRTR BUS 
DRTR BUS 
DRTR -BUS 

BIT 
BIT 
HIT 
BIT 
BIT 
HIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 

1 
3 
3 
7 
B 
11 
13 

G 
7 
1 
I 

17 
IS 
13 

15 20 
17 *4 
19  43 
21 --4B 
B SB 
2 3? 
4 58 
B S3 
8 67 
IB es 
12 69 
14 7B 
IS 94 
IS 95 
28 9E 

OYMMM1C   «MM   Z? 
RRRRY  SELECT   X  OR   Y  29 

MUX  Rl   OR  Bl   32 
JMIT   CMS 3S 

PERFORMANCE  8 72 
MERE 64 

EMHBLX   «CTKCSM   Z\ 

UMJSED PINS:      13,16.26.30.33 
34.36,37,38.55.65.73,74.77 

78,79,69,82,63,65,69 
67,88 

NOTE: 

1.  MRP or emulator capable of reproducing system backpanel 
characteristics. 

FIGURE 15. Power supply transient amplitude test circuit for 
table XIX. 

99 



v3 mtMmm&m 

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL 

' """"    ^jjJTRuqiows 
1     The prepanng activity must complete blocks 1, 2, 3, and 8   In block 1, both the document number and revision 

letter should be given 
2. The submitter of this form must complete blocks 4, 5,6, and 7. 

3. The prepanng activity must provide a reply within 30 days from receipt of the form 

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of 
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to 
waive any portion of the referenced document(s) or to emend contractual requirements 

V DOCUMENT TITU 

1.  DOCUMENT NUMBER 

MIL-M-28787/432 

2   DOCUMENT DATE (YYMMDO) 

Modules,  Standard Electronic,  Memory Array,   128K Dynamic Random Access Module^Key Code_JEJ 
T »ÄTURE Of CHAN« (Identify pjragMprrwwwfce* **.***** prwpaurr *m*ttt, fr-pwriW Amch m*tr* aJwett srmtdtO.) 

5.  REASON FOR RECOMMENDATION 

*;*. «wMtmn > 'yip aa-ti. 
^4&: :&■#»*- 

I II       I j3tt-   '"I"  ■    -*—4-|-^»-.—   ■■■■■■»      ■    ■■■ —————■—■■—»—»l 

HfrajflM»'-? ^S' 
tf * TELEPHONE Ondmfr Ami GodW . 
(1). cemmamai, j. :*/*. —*■  ' *«■'■■» 

7. OATi SUBAWntO 

«   PREPARING ACTIVITY 
* MAME Technical Point of Contact (TPOC): 

Mr. Robert T.  Dilger (Code 602A) 
PLEASE ADDRESS ALL CORRESPONDENCE AS FOLLOWS 
t "ADDRESS (indud* Zip Coöt)  Commanding Officer 
Naval Weapons Support Center 
ATTN: 
;"rane, Indiana 47522-5060 

ÖD Form 1426, OCT 89 

b    TELEPHONE (Indudt An* Cod«) 
(1) Commercial 

TPOC:  812-854-1528 

(2) AUTOVON 

88-482-1528 

IF VOU DO NOT RECEIVE A WHY WITHIN 45 DAYS. CONTACT. 
Defen** Quality *nd Standardization Of*«« 

T,   I. T?     -r.-i „u 00/TOT     rr,An   An?A    5203 LeeiburgPik«, Suit* 1403. Falti Church. VA  22041-3466 
Robert  F.  Dilger,   Bldg.   2940W,   Code 60IA   "» >       • AUTOVON 289-2340 Telephone (703) 7S6-23A0     AUTOVON 289-2340 

Previous ectrt/ons ar« obsolete 
in« 



NOTICE OF INACTIVATION 
FOR NEW DESIGN 

INCH-POUND 

MIL-M-28787/432 
NOTICE 1 
20 April 1998 

MILITARY SPECIFICATION 

MODULES, STANDARD ELECTRONIC MEMORY ARRAY, 128K DYNAMIC 
RANDOM ACCESS MODULE KEY CODE JEJ 

MIL-M-28787/432, including Amendment 1, dated 29 September 1993, 
is inactive for new design and is no longer used, except for 
replacement purposes. 

Custodians: 
Army - CR 
Navy - NW 
Air Force - 85 

Review activities: 
Army - AT 
Navy - AS, MC 
Air Force - 13, 19 
DLA - CC 

Preparing activity: 
Navy - NW 

AMSC N/A FSC 5963 

DISTRIBUTION STATEMENT A: Approved for public release; distribution 
is unlimited. 



DODSSP Specifications & Standards Order Form DAPS Phila 1425/7 (1/97) 

Date Submitted 

Name / Code 

Organization /Department 

Address (If new, please check here): 

Check/VISA/MC # Exp. Date 

Please circle one: 

ARMY / NAVY / AIR FORCE / DLA 
OTHER DOD / FEDERAL / OTHER 

Phone Number 

Customer Account Number 

If this is your first order, a Customer Account Number 
will be assigned to you. 

ALL NON-DOD customers may purchase documents in any quantity at a cost of $.09 per page side. The minimum 
DODSSP order is $5.00 (for 1- to 55-page documents). Our Customer Service Representatives at the DODSSP Special 
Assistance Desk (215-697-2667/2179) can provide accurate page counts for the documents you require. DOD customers 
requesting multiple copies must call the Special Assistance Desk. 

Please PRINT or TYPE all information. Documents ordered must appear in the DOD Index of Specifications and 
Standards (DODISS). Mail and FAX requests on this form will speed service. Reorder forms will be enclosed with 
each shipment. 

STANDARDIZATION DOCUMENT NUMBER QUANTITY TITLE (as it appears in the DODISS) 

Per-page-side price is subject to change. 
Make all checks / money orders payable to: DAPS PHILADELPHIA 

DODSSP Special Assistance Desk: 
(215) 697-2667/2179 DSN: 442- FAX: X1462 

Requests for Official Use Documents must be submitted via cognizant DOD 
Inspection Officer or Contract Administrator for certification of "need to know." 

Non-Government Standardization documents will not be furnished to commercial 
concerns. Copies may be purchased from the appropriate Non-Government 
Association. 

Questions concerning documents not listed in the Department of Defense Index of 
Specifications and Standards (DODISS) should be directed to DAPS Code: 
DPM-9, or call the DODSSP Special Assistance Desk. 

SEND YOUR REQUEST TO: 

DODSSP 
BUILDING 4 / SECTION D 
700 ROBBINS AVENUE 
PHILADELPHIA PA 19111-5094 

Signature of Requester: Closing Date: 
(IFB. RFQ. or RFP) 


